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Historians of the future  w i l l  record that the United 

States, from the lega l  standpoint, entered the space age 

when President Eisenhower signed i n to  law the National Aero- 

nautics and Space A c t  of 1958 OR July 29 of last  year, A t  

l e a s t  they w i l l  be bound t o  note that t h i s  was the first 

piece of permanent leg is la t ion  by the United States Congress 

which e x p l i c i t l y  recognized the importance t o  the nation 

of a c t i v i t i e s  i n  outer space, For the first time i n  the 

long history of l eg is la t ion ,  the term "space a c t i v i t i e s "  

and "space vehicles' ' appear in .a s t a tu t e ,  

This legal innovation stemmed d i rec t ly  from the intense 

national excitement which foPLswed the successful launching 

of the Russian Sputnike in the f a l l  of 1957. During the 

first 3 months of 1958, 29 bi l l s  and resolutions concerning 

outer space were introduced in the  Congress, Fourteen of 

these proposed the estabfisbient  of new agencies or the 

expansion of exis t ing  agencies t o  administer the nat ion 's  

outer  space programs, 

Ora A p r i l  2,  1958, President Eisenhower submi t t ed  t o  

Congress a special measage ca l l i ng  f o r  the creat ion of a new 



agency. The Presidexntos rec~mewdations were i n  these words8 

''I r@comend that aeronautical and space 

science a c t i v i t i e s  8s]~rswsored by the United States 

be conducted under the direct ion of  a c iv i l i an  

agency, except for those projects primarily asso- 

ciated with military requirements, 

this conclusion because space exploration holds 

promise of adding importantly t o  our knowledge 

of the earth, the solar systemp and the universeo 

and because it is of great importance t o  have the 

fullest cooperation of the s c i e n t i f i c  community a t  

home and abroad in moving forward i n  the fields of 

space science and. techaao3bogy. Moreover8 a c iv i l i an  

1 have reached 

s s t t i n g  for the! administratiow of space functions 

wibl emphasize the GQ~CQZ-Q of our Nation that outer 

space be devoted ts peaceful and s c i e n t i f i c  purposeso'o 

'OX am, therefore, rscomendiwg that  the respon- 

sibility for adm%w%a%erirng the civilian space science 

and exploration pmgrm be lodged. Pw a new National 

Aeronamtbcs and Space Agency, fneto which the Na- 

t i ona l  Advimry Cornittee for Aerantmtfcs would be 

absorbdo Hescs, PE abd%t:isn to directing the 

NatBoabes ~ i v i $ P a n  epee ~ J L - Q ~ E Z U R ~  the new agency 



would continue t o  perform the important aeronautical 

research functions presently carried on by the Na- 

t i o n a l  Advisory Committee for Aeronautics. I' 

The new Agency, the President said, should have the 

power t o  conduct research projects i n  its own facil i t ies or 

by contract w i t h  other qual i f ied organizations. 

thus be free, said the President, " to  e n l i s t  the s k i l l s  and 

resources required f o r  the space program wherever they may 

be found., and t o  do so under the arrangements most satis- 

factory t o  a l l  concerned." 

It would 

After many weeks of intensive hearings during which 

Congress obtained the v i e w s  of leading spokesmen f o r  the 

s c i e n t i f i c  comunity as w e l l  as the mil i tary services,  

Congress enacted Public Law 568, the National Aeronautics 

and Space A c t  of 1958, and wrote in to  l a w  this  declaration 

of policy and purpose: 

#'The Congress hereby declares that  it is the policy 

of the United States t h a t  a c t i v i t i e s  i n  space 

should be devoted t o  peaceful purposes f o r  the 

benefi t  of a l l  mankind. 

After declaring that the general welfare and security 

of the United States require that adequate provision be 

made f o r  aeronautical and space a c t i v i t i e s ,  the Congress 

fu r the r  declared tha t  such a c t i v i t i e s  should be the 
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responsibility of, and should be directed by, a c iv i l i an  

agency, ''except that  a c t i v i t i e s  pecu l i a r  t o  o r  primarily 

associated w i t h  the development of weapons systems, m i l i -  

t a ry  operations, o r  the defense of the  United States" 

should be the responsibi l i ty  of, and be directed by, the 

Department of Defense, 

Now the most s ign i f icant  features i n  these leg is la t ive  

declarations are Congress' insistence tha t  a c t i v i t i e s  in 

space should be devoted t o  peaceful purposes and its de- 

c is ion that such a c t i v i t i e s  should be directed by a c iv i l i an  

agency, By a c iv i l i an  agency, Congress meant an agency 

outside of the Department of Defense,directed and staffed 

by c iv i l ians ,  Accordingly, the A c t  established such an 

agency and named it the National Aeronautics and Space Ad- 

ministration, 

The A c t  defines the term "aeronautical and space ac- 

t i v i t y "  as meaning (a) research in to  and the solution of 

problems of f l i g h t  w i t h i n  and outside the earth's atmospheres 

(b) development, construction, tes t ing ,  and operation f o r  

research purposes of aeronautical and space vehicles; and 

(c) such other a c t i v i t i e s  as may be required fo r  the ex- 

ploration of space, The A c t  fur ther  defines the term 

"aeronautical and space vehicles a s  meaning aircraft ,, 
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missiles, satel l i tes ,  and other space vehicles, manned and 

unmanned, together w i t h  related equipment, devices, compon- 

en t s#  and parts, Wisely, the Congress made no attempt t o  

define space a c t i v i t i e s  and aeronautical a c t i v i t i e s  separately, 

thus recognizing the force of the repeated asser t ions by 

boeh s c i e n t i f i c  and mil i tary leaders that there is no exact 

l i n e  between the a i r  space and outer spaceo between aero- 

nautics and astronautics,  the one regime merging imperceptibly 

in to  the other. 

Since the division between nonmilitary, o r  peaceful, 

aeronautical and space a c t i v i t i e s ,  on the one hand, and mili- 

t a ry  a c t i v i t i e s ,  on the other hand, is by no means precise, 

the Act specifies that the President should determine which 

agency - that  is, the National Aeronautics and Space Admin- 

i s t r a t i o n  or the  Department of Defense - should have respon- 

s i b i l i t y  for and direct ion of each such ac t iv i ty .  It is 

the duty of the President under the A c t  t o  develop a corn- - 
prehensive national program of aeronautical and space ac- 

t i v i t i e s $  t o  f i x  responsibi l i ty  f o r  the direct ion of major 

aeronautical and space a c t i v i t i e s ;  and t o  provide f o r  

e f fec t ive  cooperation between the National Aeronautics and 

Space Administration and the Department of Defense i n  a l l  

such a c t i v i t y  
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In discharging the duties imposed upon him by the A c t ,  

the President is assisted by a new body cabled the National 

Aeronautics and Space Council, The Council is composed of 

the President, the  Secretary of State,, the Secretary of 

Defense, the Administrator of the National Aeronautics and 

Space Administration, the Chairman of the Atomic Energy 

Commission, not more than one additional m e m b e r  appointed 

by the President from the Executive Branch of the Govern- 

ment, and not more than three other m e m b e r s  appointed by 

the President from private  l i fe ,  The Council's sole re- 

sponsibi l i ty  is t o  advise the President w i t h  respect t o  the 

performance of his dut ies  under the National Aeronautics 

an3 Space A c t ,  

Gn a di f fe ren t  level ,  the A c t  also establishes a 

Civilian-Military Liaison Committee which is t o  faci l i ta te  

communication between the Department of Defense and the 

National Aeronautics and Space Administration and provide a 

means of consultation f o r  those t w o  agencies. The Chairman 

of the Civilian-Military Liaison Committee is appointed by 

the President, He is M r .  W i l l i a m  IHoladay, who is w i t h  us 

t h i s  morning as a m e m b e r  of this panel. The Committee also 

includes one representative from the Department of Defense, 

one representative from each of the Departments of the Army, 
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N a v y ,  and A i r  Force, and four representatives from the Na- 

t i o n a l  Aeronautics and Space Administration. 

This, then, is the organizational s t ructure  established 

by the National Aeronautics and Space A c t :  

have the President providing policy guidance f o r  the e n t i r e  

e f f o r t  and determining where responsibil i ty f o r  individual 

projects  and a c t i v i t i e s  belongs. 

advice from the National Aeronautics and Space Council i n  

carrying out these overal l  duties under the A c t .  

answerable t o  the President, and w i t h  research, development, 

and operating responsibi l i t ies ,  are the National Aeronautics 

and Space Administration and the Department of Defense. 

A l l  aeronautical  and space a c t i v i t i e s  not m i l i t a r y  i n  

character - and this  means, i n  the language of the A c t ,  

not "peculiar t o  or primarily associated w i t h  the develcp- 

ment of weapons systems, mil i tary operations, or the defense 

of the United States" - are the responsibi l i ty  of the Na- 

t i ona l  Aeronautics and Space Administration. Bridging the 

gap that might otherwise appear t o  ex i s t ,  and providing a 

constant channel of communication and consultation, is the 

Civilian-Military Liaison Committee, w i t h  equal representa- 

t i o n  from both the National Aeronautics and Space Adminis- 

t r a t i o n  and the Department of Defense. 

A t  the top we 

The President receives 

Directly 
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I shall resist the temptation t o  recount the legisla- 

t i v e  process by which this  h i s t o r i c  piece of legis la t ion,  

Public Law 568 of the 85th Cmgre;ee, came t o  &?kif enacted 

in to  l a w ,  and s h a l l  sk ip  instead to  the s ign i f icant  events 

that took place following its approval by the President on 

July 29, 1958. 

Aeronautic8 and Space Administration merely as the Adminis- 

t r a t ion ,  o r  perhaps as NASA, a term which has come t o  be 

generally used by those of us who work f o r  the new agency. 

From now on I shall speak of the National 

Section 202 of the A c t  provides f o r  the appointment 

by the President of an Administrator and a Deputy Adminis- 

t r a t o r  t o  head the new agency. On August 8 ,  1958, the 

President appointed D r .  T. Xeith Gknnan, President of the 

Case Ins t i t u t e  of Technology i n  Cleveland, t o  be the first 

Administrator of the National Aeronautics and Space Admin- 

i s t ra t ion .  He a lso  appointed Dr. Hugh L. Dryden, who is 

w i t h  us t h i s  morning, t o  be the Deputy Administrator. 

DrbhDryden was f o r m r l y  Director of the National Advisory 

Committee f o r  Aeronautics. 

On SepterJiber 30, 1958, Dr.  Glennan, act ing i n  accord- 

ance with the requirements of the National Aeronautics and 

Space A c t ,  proclaimed that the Administration had been 
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organized and w a s  prepared t o  exercise the powers conferred 

upon it by the A c t .  By operation of l a w ,  the N a t i o n a l  Ad- 

visory Committee f o r  Aeronautics thereupon ceased t o  ex i s t ,  

and a l l  of its functions, powers, dut ies ,  property, and 

personnel were transferred t o  the n e w  agency. Thus NASA 

inherited from its predecessor over 8,000 highly trained 

personnel, skil led i n  the sciences and technology required 

t o  carry out its responsibi l i t ies .  

Langley Aeronautical Laboratory a t  Langley A i r  Force Base 

i n  Virginia, the Ames Aeronautical Laboratory a t  Moffett 

Field near San Francisco, the L e w i s  Flight Propulsion Lab- 

oratory a t  Cleveland, the High Speed Flight Test Station 

a t  Edwards A i r  Force Base i n  California, and the Pi lo t less  

A i r c r a f t  Research Station a t  ml lops  Island on the eastern 

shore of Virginia ,  

cost of about $350 million, 

It also acquired the 

These facil i t ies had a t o t a l  or iginal  

Ever since its establishment in 1915, the National Ad- 

visory Conunittee had worked closely w i t h  the armed services 

i n  the research work necessary t o  provide the mil i tary w i t h  

the m o s t  advanced and effect ive types pf aircraft and m i s s i l e s ,  

This continues t o  be a responsibil i ty of the National Aero- 

naut ics  and Space Administration. It is important t o  keep 

this  fact i n  mind when considering the functions which the 
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new agency is supposed t o  perform under the l a w .  While 

it is a c iv i l ian  agency, it plays a very important, and i n  

many cases an indispensable, role  i n  the development of 

m i l i t a r y  weapons systems through continuation of the kind 

of research and experimentation which the NEitiona1 Advisory 

Committee for Aeronautics has carried on f o r  the past four 

decades . 
This w a s  the arrangement desired and foreseen by the 

President when, i n  his special message of A p r i l  2nd, he had 

requested that the new leg is la t ion  provide "for  continuing 

and further enhancing the close and ef fec t ive  cooperation 

w i t h  the mi l i ta ry  departments which has characterized the 

work of the National Advisory Committee for Aeronautics," 

Under such cooperative arrangements, the President said; 

"It is expected that the National Aeronautics and 

Space Agency w i l l  perform research required i n  the 

furtherance of s t r i c t l y  m i l i t a r y  aeronautics and 

space objectives,  j u s t  as the National Advisory 

Committee for Aeronautics now carries on important 

research work for the m i l i t a r y  services i n  aero- 

dynamics, propulsion, materials, and other f ields 

important t o  the development of mil i ta ry  aircraft 

and missiles. 
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It would be a most unfortunate error, therefore, t o  

assume, because of Congress* emphasis on the devotion of 

space a c t i v i t i e s  t o  peaceful purposes, that the National 

Aeronautics and Space Administration has no responsibil i-  

ties i n  connection w i t h  national defense. The National 

Aeronautics and Space A c t  prescribes that the aeronautical  

and space a c t i v i t i e s  of the United States shall be conducted 

so as t o  contribute materially t o  ce r t a in  stated objectives,  

one of which reads as follows: 

"The making available t o  agencies direct ly  concerned 

w i t h  national defense of discoveries that have m i l i -  

t a ry  value or significance,and the furnishing by 

such agencies, t o  the c i v i l i a n  agency established 

to direct and control nonmilitary aeronautical  and 

space ac t iv i t i e s ,o f  information as to discoveries 

which have value or significance t o  that  agency." 

The next important event took place on October 1, 1958, 

NASA's first day of business, when President Eisenhower 

issued Executive O r d e r  No ,  10783, t ransferr ing t o  NASA a l l  

of the functions of the Department of Defense, including 

the Army, Navy, and A i r  Force, ,with respect t o  ce r t a in  

specific projects. 

Under sect ion 302(a) of the National Aeronautics and 
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Space k t 8  the President was given the authority for  a period 

of four years after the date of enactment of the A c t  t o  

t ransfer  t o  =SA functions, powers, and facil i t ies of any 

other department o r  agency of the United States which re- 

late primarily t o  the functions conferred on NASA by the 

A c t  - namely, the responsibi l i ty  for planning, directing, 

and conducting aeronautical  and space a c t i v i t i e s  f o r  peace- 

f u l  purposes, 

The President has exercised this  authority t w i c e .  The 

first t i m e  was on October lst, when he issued the Executive 

Order I mentioned a moment ago. This O r d e r  t ransferred t o  

NASA the s c i e n t i f i c  satellite program known as Project Van- 

guard, which had been carried on under Navy Department di-  

rection. In addition, it transferred f r o m  the Advanced 

Ftesearch Projects Agency of the Department of Defense re- 

sponsibi l i ty  for nonmilitary space projects such as lunar 

probes and s c i e n t i f i c  satellites, and also transferred 

ce r t a in  space-related projects of the A i r  Force, pr incipal ly  

i n  the f ie ld  of "super-thrust" propulsion systems which are 

primarily applicable t o  future  space vehicles. 

The second exercise of the President 's  authority t o  

t ransfer  functions, powers, and facil i t ies to  NASA was by 

Executive Order No. 10793, issued on December 3, 1958, 
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By that Order, President Eisenhower transferred the functions 

and facilities of the  Jet Propulsion Laboratory a t  Pasadena, 

California, from the Department of the Army t o  the  National 

Aeronautics and Space Administration. Although the labora- 

tory is a part of the California Ins t i t u t e  of Technology, 

the property occupied and u t i l i z e d  i n  Pasadena i Govern- 

ment owned. In signing the Order, the President said: 
F 

"This decision is necessary i n  the national in te res t .  

It prevents unnecessary duplication and effects 

economies i n  space research and development. This 

development w i l l  enhance close cooperation between 

the National Aeronautics and Space Administration 

and the Department of Defense t o  the end t h a t  the 

peaceful use of space w i l l  redound t o  the benefi t  

of a l l  mankind. I' 

Now l e t  us take a look a t  the laws governing NASA's 

procurement operations. A t  the t ime of its enactment i n  

1947, the Armed Services Procurement A c t ,  now codified as 

Chapter 137 of T i t l e  10 of the United States Code, w a s  made 

spec i f ica l ly  applicable t o  the National Advisory Committee 

f o r  Aeronautics, i n  addition t o  the Army, Navy, A i r  Force, 

and Coast Guard. A l l  of its re s t r i c t ions  and procedural 

requirements, as w e l l  as the special authorizations contained 
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i n  that Act ,  were applicable t o  the National Advisory Com- 

m i t t e e  for Aeronautics during the last  11 years of its 

existence. The National Aeronautics and Space A c t  specif ic-  

a l l y  amended the Armed Services Procurement A c t  t o  strike out 

the references t o  the National Advisory Committee for 

Aeronautics and s u b s t i t u t e  references t o  the National Aero- 

naut ics  and Space Administration. Thus NASA appears t o  be 

subject t o  Chapter 137 of T i t l e  10 t o  the same extent as 

are the mi l i ta ry  services.  I say "appears" because section 

203(b) of the A c t  contains a provision which reads this  way: 

"In the performance of its functions, the Adminis- 

t r a t i o n  is authorized, without regard t o  section 

3648 of the Revised S ta tu t e s ,  as amended, t o  enter 

in to  and perform such contracts,  leases,  cooperative 

agreements, o r  other transactions as may be neces- 

sary i n  the conduct of its work and on such terms 

a s  it may deem appropriate. . .I' 
It appears from the leg is la t ive  his tory of the Act  that th i s  

provision may or ig ina l ly  have been designed t o  give NASA a 

measure of freedom from ordinary legal  r e s t r i c t ions  in pro- 

curement matters not enjoyed by other agencies of the Gsv- 

ernment. Whatever may have been the or ig ina l  intent ,  how- 

ever, the amendment of the Armed Services Procurement A c t  
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making it specifically applicable t o  NASA i n  the same terms 

as the m i l i t a r y  services is so clear and unequivocal that 

it is our opinion t h a t  there are f e w  subs tan t ia l  differ- 

ences between the legal  procurement authori ty  of NASA and 

the mi l i ta ry  services,  One of the first public announce- 

ments made by the Administrator after NASA w a s  established 

w a s  t o  the effect that NASA's procurement procedures would 

conform i n  every pract icable  way t o  the Armed Services 

Procurement Regulations, Thus industry w a s  given the 

assurance that it would not have t o  become acquainted w i t h  

an en t i r e ly  new set of procurement regulations i n  order t o  

do business w i t h  th is  new agency, 

In  most respects, NASA's legal authori ty  i n  procurement 

matters is equivalent t o  that of the Department of Defense, 

The most notable exception is i n  the f i e ld  of patents,  and 

you w i l l  be hearing more about  that t h i s  morning from 

Mr, O ' B r i e a  and Mr, Dembfiag. Because of the specific re- 

quirements of the National Aeronautics and Space A c t ,  it 

is not possible f o r  NASA t o  contract  w i t h  industry on the 

same basis as the Department of Defense does w i t h  respect 

t o  patents. Unlike the Department of Defense, which is 

under no s ta tu tory  r e s t r i c t ions  i n  this  respect and does, as 

a m a t t e r  of policy,, only acquire a royalty-free license i n  
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the typica l  research and development s i tua t ion ,  NASA is 

required by l a w  t o  acquire t i t l e  t o  cer ta in  inventions made 

i n  the performance of its contracts unless the Administra- 

t o r  waives the r igh ts  of the United States because he regards 

such waiver as being i n  the public i n t e re s t ,  Without en- 

te r ing  in to  a discussioh of the merits of the Department of 

Defense pract ice  as contrasted w i t h  the leg is la t ion  under 

which NASA must operate, I think it must be obvious that 

such a difference i n  the lega l  posit ion of two agencies of 

the Government, both dealing w i t h  the same segments of in- 

dustry on substant ia l ly  the same kind of business, is un- 

desirable as a matter of public policy and not i n  the best 

in te res t s  of the GOvernmentPs procurement program. &cog- 

nizing that the patent provisions of the N a t i o n a l  Aeronau- 

tics and Space Act  have caused much concern t o  industry and 

the patent bar, NASA will make every e f f o r t  t o  administer 

them f a i r l y  and objectively,  

t o  Congress f o r  amendment of the patent provisions of the 

A c t  a t  the present t i m e ,  

NASA is  making no proposal 

There are a f e w  other areas where NASA does not possess 

the lega l  authori ty  which the Department of Defense enjoys 

i n  re la t ion  t o  research and development procurement, 

the m o s t  important of these refatea t o  the authori ty  which 

Perhaps 
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the Department of Defense has under section 2354 of T i t l e  10 

t o  indemnify a comtractor f o r  research and development 

against  loss or damage t o  h is  property and l i ab i l i t y  t o  

th i rd  persons a r i s ing  from risks defined by the contract 

as unusually hazardous. J u s t  two weeks ago NASA and the 

Department of Defense separately sent  t o  Congress their  

proposals fo r  enactment of leg is la t ion  which would authorize 

both agencies t o  exercise indemnification authority across 

the board i n  the en t i r e  procurement f ie ld ,  including supply 

and construction contracts. These t w o  proposals are sub- 

s t an t i a l ly  ident ical ,  If enacted i n  their present formd 

they w i l l  repeal sect ion 2354 and subs t i tu te  uniform legis- 

la t ion  covering the whole procurement area. This legisla- 

t i o n  is  the number one i t e m  on NASA's l eg is la t ive  program 

fo r  t h i s  session of Congress; and., i f  enacted, it w i l l  remove 

a major discrepancy which now ex i s t s  between the authority 

of the Department of Defense and NASA i n  the procurement 

f ie ld .  

A f e w  minor areas remain where the l a w  should either 

be amended o r  an Executive Osder issued t o  give NASA 

equivalent legal authority to that of the Department of 

Defense and the mi l i ta ry  services, The Assignment of C l a i m s  

A c t  is one of thesea and NASA now has i n  process a proposed 
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Executive O r d e r  w h i c h  w i l l  make that A c t  applicable t o  our 

agency and authorize NASA t o  iqclude a "no set-off" provision 

i n  its contracts,  Another example is the authori ty  possessed 

by the mil i tary departments under the Defense Production A c t  

t o  guarantee loans t o  Government contractors - the so-called 

V-loan authority, This authority had never been granted t o  

the National Advisory Committee f o r  Aeronautics - undoubtedly 

because the National Advisory Committee f o r  Aeronautics did 

not have a su f f i c i en t ly  substant ia l  procurement program t o  

warrant it. This, too, can be corrected by Executive Order, 

and it is NASA's intention t o  propose such an Order, 

Aside from the exceptions I have mentioned, NASA's 

s i t ua t ion  is  almost ident ica l  w i t h  the Department of Defense 

so far as the legal aspects of procurement are concerned, 

Priorities and al locat ion authority is available t o  NASA 

under the Defense Production A c t  and the Executive O r d e r  

and delegations which have been i ssued  thereunder, Similarlyp 

NASA has been given authority by the President, along w i t h  

the Department of Defense, under Public Law 804 of the 85th 

Congress, which superseded T i t l e  I1 of the F i r s t  War Powers 

A c t  and authorizes any department o r  agency exercising 

functions i n  connection w i t h  the national defense t o  enter  

in to  contracts and in to  amendments of contracts without 
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regard t o  other  provisions of l a w  whenever the President 

deems such act ion would facil i tate the national defense, 

I think it is s igni f icant  that  the fact that  NASA is 

a c i v i l i a n  agency w i t h  primary responsibi l i ty  f o r  non- 

mi l i ta ry  aeronautical and space a c t i v i t i e s  does not make it 

ine l ig ib le  t o  exercise authority under Public Law 804, which 

is phrased i n  terms of f a c i l i t a t i n g  the national defense. 

This observation is  a l s o  applicable, of course, t o  the De- 

fense Production A c t ,  which referso i n  connection w i t h  

p r i o r i t i e s ,  t o  promoting the national defense. In our 

opinion, the e n t i r e  program of the National Aeronautics and 

Space Administration is designed t o  enhance the securi ty  

in t e re s t s  of the United States and, i n  the deepest sense, 

does faci l i ta te  and promote the national defense. Execu- 

t i v e  O r d e r  10789, issued under the authority of Public Law 

804, and ex is t ing  delegations of authority under the Defense 

Production A c t  implici t ly  recognize th i s  fact, 

This observation is a l so  per t inent  i n  connection w i t h  

the  sect ion of the  Defense Production A c t  containing the 

V-loan authority.  

t a ry  departments and the Department of Commerce as"guarantee- 

ing agencies, '' but it a l so  authorizes the President to 

designate addi t ional  agencies which are engaged i n  procurement 

That section spec i f ica l ly  names the m i l i -  
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f o r  the national defense t o  exercise t h i s  authori ty  when 

"deemed. . . necessary t o  expedite production and del iver ies  

o r  services under Government contracts f o r  the procurement 

of materials o r  the performance of services f o r  the national 

defense." We see no reason why NASA, w i t h  i ts important 

mission related t o  the national securi ty ,  should not be le- 

ga l ly  eligible t o  exercise t h i s  authority pursuant t o  a 

designation by the President. 

Since NASA came in to  existence, there  have been several  

very s igni f icant  and sizeable research and development con- 

tracts awarded to industry. The l a rges t  of these is the 

contract  w i t h  Rocketdyne Division of North American Avia- 

t i on  for a single  chamber rocket engine designed t o  produce 

a th rus t  of a million-and-a-half pounds. This contract w i l l  

run f o r  the next four years and has an estimated cost of 

approximately $100 million., I think that the his tory of 

th i s  par t icu lar  negotiation is a good indication of the 

speed and urgency w i t h  which NASA is undertaking its job, 

On October 2 1 s t  of l a s t  year, requests went out t o  industry 

for proposals for  t h i s  work. Proposals w e r e  received from 

s ix  companies on November 24th, On December 12th, NASA 

announced that the proposal of North American had been se- 

lected. North American w a s  asked t o  send its representatives 
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t o  Headquarters i n  Washington on January S t h ,  prepared t o  

s tay  u n t i l  a def in i t ive  contract  could be negotiated, The 

de f in i t i ve  contract  was completed during the week  of Janu- 

ary 5th t o  the 9th as the r e s u l t  of intensive and continuous 

negotiations. Work w a s  begun on the 10th of January, less 

than 3 months after proposals were invited,  

Another procurement of great significance is the con- 

t r a c t  which has j u s t  been awarded t o  McDonnell Aircraft 

Corporation f o r  development of the manned capsule t o  be used 

i n  the man-in-space program, now called Project Mercury, 

Proposals were so l i c i t ed  f o r  this  job on November 17th ;  

the contractors* proposals were received on December l l t h ,  

and NASA's evaluation of them completed on January 9th, Ne- 

gotiations w i t h  McDonnell commenced immediately, and agree- 

ment w a s  reached on a def in i t ive  contract  on January 26th. 

The contract was signed by the contractor on February 5th- 

It has an estimated cost of approximately $18 million, and 

calls for delivery of 12 capsules during the next 14 months. 

It should not be concluded from th i s ,  of course, that a 

man w i l l  be placed i n  o r b i t  during that period of time, 

In  both these cases, NASA chose not t o  i s s u e  a letter 

of in ten t ,  since it w a s  f e l t  that a def in i t ive  contract  
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could be negotiated w i t h  no loss  of time i f  both parties 

would concentrate on the task. Experience i n  each case 

bore out t h i s  expectation and j u s t i f i e d  the procedure w h i c h  

w a s  followed, The management of both companies have ex- 

pressed their pleasure t o  NASA i n  the speed w i t h  which a 

def in i t ive  contract  was concluded, Both of these contracts 

were negotiated CPFF contracts,,  They are subs tan t ia l ly  the 

same, so far  as  t h e i r  tenns and conditions are concerned, 

as would be the case i f  they had been made w i t h  one of the 

mi l i ta ry  departments , 

To give you some idea of the dimensions of NASA's 

f u t u r e  research and development contracting program, the 

President's budget f o r  next year contains almost a half 

b i l l i o n  dol lars  earmarked f o r  t h i s  new agency, O f  t h i s  

amount, approximately $320 million is intended t o  be applied 

t o  research and development contracts w i t h  industry, 

NASA's procurement a c t i v i t i e s  i n  the area of research 

and development are not confined t o  contracts made d i r ec t ly  

between industry and NASA. 

the National Aeronautics and Space A c t  of 1958 t o  use, w i t h  

their  consent, the services and facil i t ies of other Federal 

NASA has broad authori ty  under 

agencies, wi t? .  or without reimbursement: and other  Federal 

agencies are enjoined by the  s t a t u t e  t o  cooperate f u l l y  
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w i t h  the Administration i n  making their services,  equipment, 

perSOnne1, and faci l i t ies  available t o  the Administration, 

Pursuant t o  t h i s  broad grant of authority,  NASA has placed 

a number of orders with the military departments for equip- 

ment t o  be used i n  its research and development e f f o r t  

which those departments, because of their  own programs# can 

most conveniently procure by contract from industry. 

There is one legal point of particular significance t o  

industry i n  t h i s  type of transaction. Section 305(b) of 

the National Aeronautics and Space A c t  of 1958 requires that  

each contract  entered in to  by NASA f o r  the performance of 

any work s h a l l  provide f o r  furnishing t o  NASA a written re- 

port containing f u l l  and complete technical information 

concerning any invention, discovery, improvement, o r  inno- 

vation w h i c h  may be made i n  the perforntai?ce of any such work, 

The purpose of t h i s  provision is t o  enable the Administrator 

t o  make determinations cal led f o r  by section 305(a) of the 

A c t  which determine whether t i t l e  t o  a pzrticular invention 

shall  be the exclusive property of t:ie United States, Be- 

cause of t h i s  unyielding legal requirement, we have thought 

it es sen t i a l  t o  inform other dc-mrtr,ier;ts oi the Cbvernment 

which are procuring on NASA's accov,nt thak their  contracts 

with industry must include the KASA patent clause, j u s t  as 
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if t hose  c o n t r a c t s  were made by i n d u s t r y  d i r e c t l y  w i t h  NASA. 

If th i s  were n o t  done, a n  obvious means of circumventing 

the p a t e n t  requirements  of the National Aeronaut ics  and 

Sapce A c t  of  1958 would be opened up. 

We are on the threshold of a procurement program thak 

undoubtedly will expand dur ing  the coming y e a r s  beyond the 

a b i l i t y  of any of us  a t  the p r e s e n t  time t o  predict. 

the i n t e n t i o n  of NASA t o  seek all the l e g a l  a u t h o r i t y  neces- 

s a r y  t o  do b u s i n e s s  e f f e c t i v e l y  and e f f i c i e n t l y  w i t h  i ndus t ry .  

I n  no sense  do we wish to be i n  a less f a v o r a b l e  p o s i t i o n  

t h a n  t h e  Department of Defense i n  c o n t r a c t i n g  with i ndus t ry .  

N o r  do we want a c o n t r a c t o r  of NASA t o  be i n  a less advan- 

tageous p o s i t i o n  than  i f  he were doing bus iness  w i t h  the 

Department of Defense. It seems t o  us that equality of l e g a l  

a u t h o r i t y  is desirable across the board. W i t h  the necessary  

l e g a l  means a t  ou r  command, we hope t o  clemonstrate t o  in-  

d u s t r y  and t o  the p u b l i c  that  NASA can f u n c t i o n  e f f i c i e n t l y  

and e f f e c t i v e l y  as the agency r e s p o n s i b l e  for  d i r e c t i n g  the 

n a t i o n ' s  nonmi l i t a ry  a e r o n a u t i c a l  and space a c t i v i t i e s ,  

Z t  is 
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WAIVERS OF TITLE TO INVENTIONS AND 
THE NASA INVENTIONS AND CONTRIBUTIONS BOARD 

By Paul G. Dembling 
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National Aeronautics and Space Administration 
Member; 8ASR Inventions and Contributions Board 

Briefmg Conference on Government Contracts 
Sponsored by the Federal Bar Association and 

the Bureau of National Affairs, Inc. 
Philadelphia, February 13, 1959 

The National Aeronautics and Space Act of 1958 provides 

for the establishment of an Inventions and Contributions 

Board "by the Administrator within the Administration. The 

functions of the Board are twofold: (1) to evaluate and to 

recommend to the Administrator for a monetary award any 

scientific or technical contribution which may have 

"significant value in the conduct of aeronautical and space 

activities" without regard to the patentability of the. 

contribution or its conception in the performance of work 

under NASA contractp and (2) to recommend to the Administrator 

action to be taken on proposals to waive title to inventions, 

Both functions of the Board have an effect on the procurement 

process within NASA. While the waiver function may have 

greater import in procurement, I will discuss briefly cash 

awards for scientific and technical contributions. Contri- 

butions can originate with the general public! NASA contractors; 

subcontractors or their employees; NASA employees; and employees 
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of other Government agencies. Each applicant for such an 

award is entitled to a hearing before the Board and the 

Administrator will make his determination on the basis of 

the record, 

cash award, the Act provides that the Administrator shall 

take several factors into account: (1) the value of the 

contribution to the United States, (2) the aggregate amount 

of any sums which have been expended by the applicant for 

the development of such contribution, (3) the amount of any 

compensation (other than salary received for services 

rendered as an officer or employee of the Government) 

previously received by the applicant for or on account of the 

use of such contribution by the United States, and (4) such 

other factors as the A i h i n i s t h a t o ~  shall determine to be 

material 

In determining the terms and conditions of any 

The Adnainistsator is authorized to apportion the award 

made for any contribution among two or more contributors, in 

proportions determined by him to be equitable. An award made 

for any contribution must be conditioned upon the waiver by 

the recipient sf all claims which he might have to receive 

any compensation for the use of such contribution. The 

legislative history of the Space Act indicates that one of the 

objectives of this provision was to provide a basis for cash 
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award to an inventor when title to an invention was not 

waived by NASA. 

The Administrator may on his own make an award up to 

$100,000: however, no award exceeding $100,000 may be made 

until after a complete report regarding the proposed award 

has been made to the Congress and 40 days have expired after 

receiving such a report from the Congress, 

You will note that the Space Act speaks of scientific 

and technical contributions in connection with monetary 

awards. 

Consequently, contribution of a scientific and technical 

nature which has significant value in the conduct of aero- 

nautical and space activities may be considered by the Board 

for a cash award, 

patent held by the applicant or even someone else: or an idea 

or concept which was not patentable, 

It does not speak of inventions nor patents, 

This could mean a novel application of a 

On December 4, 1958, the Administrator established the 

Inventions and Contributions Board within the NASA. While no 

rules and regulations have as yet been promulgated, I would 

like to indicate some of the problem areas with regard to 

monetary awards for technical and scientific contributions, 

One such area is how to handle contributions of Government 

employees. Another area is how to handle contributions of 
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employees of contractors. How to handle contributions of 

Government employees creates same problems. The Space Act 

does not mention property rights of inventions by Government 

employees. Therefore., what Executive Order 10096, dated 

January 23, 1950, states, what the role of the Government 

Patents Board is, and what the Space Act does not say, leads, 

in my opinion, to possible inconsistencies: (1) Government 

employees' rights in inventions vis-a-vis contractors' 

employees' rights; (2) NASA employees' rights and those 

employees of other Government agencies: (3) rights in 

inventions of employees of Government agencies that are doing 

work for NASA under agreement with NASA. I am not going into 

these matters here today. 

I would like to mention, however, that we, in NASA, plan 

to dovetail the Government Employees Incentives Awards Program and 

the program under the Inventions and Contributions Board, The 

Government Employees Incentives Awards Act, which is Section 

2121 of Title 5, United States Code, authorizes the head of 

each executive department or independent agency of the 

Government to pay cash awards to employees who by their 

suggestions, inventions, superior accomplishments, or other 

effort contribute to the improvement of Government operations. 

Such awards may not exceed $5,000 except awards may be made up 
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to $25,000 with the approval of the Civil Service Commission, 

Consideration is also being given to a procedure whereby 

inventions made by an employee of a NASA contractor or sub- 

contractor in which the NASA has acquired title and, with 

respect to which preparation for an application for a patent 

has been authorized, to be submitted to the Inventions and 

Contributions Board for possible award. 

contemplates as an objective the stimulation of creative 

thinking to improve the effectiveness of research and 

development by enhancing the urge to investigate fundamental 

principles and phenomena in applied research. It is 

anticipated that this should lead to development of contri- 

butions including inventions useful in the conduct of the 

NASA's activities. Consideration must be given as to how best 

to accomplish this end. Should awards for inventions be made 

to individual inventors rather than to contractors as the 

inventors8 employers? Many corporations engaged in work under 

NASA contracts have general regulations which forbid their 

employees from accepting campensation of any type from any 

The Space Act 
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o u t s i d e  source, especially for s e r v i c e s  w h i c h  relate t o  t h e i r  

o f f i c i a l  du t i e s ,  Moreover, the r ecogn i t ion  of mer i to r ious  

c o n t r i b u t i o n s  of an employee is the r e s p o n s i b i l i t y  of manage-. 

mend; and such management would i n  most i n s t a n c e s  desire to be 

c o n s u l t e d  before such r ecogn i t ion  is accorded employees under 

their superv is ion .  Perhaps the solution to t h i s  problem would 

be t o  adv i se  c o n t r a c t o r s  of the fact tha t  t h e  Adminis t ra tor  

proposes,  upon h i s  own i n i t i a t i v e ,  t o  have a p a r t i c u l a r  

invent ion ,  submitted by t h e  c o n t r a c t o r ,  cons idered  for an 

award t o  the i nven to r  and t o  r e q u e s t  t h e  c o n t r a c t o r l s   con^ 

cu r rence  i n  t h e  event  the Adminis t ra tor  dec ides  t o  make a cash 

award, 

d i s c l o s u r e s  of inven t ions  made under c o n t r a c t  and c o n s i d e r a t i o n  

of such inven t ions  for an a w a r d ,  it is conce ivable  that in 

c e r t a i n  i n s t a n c e s  the inven to r  may no longer  be i n  the employ 

of the o r i g i n a l  c o n t r a c t o r ,  In t h i s  event ,  concurrence in the 

proposed a c t i o n  by the NASA should be c l e a r e d  tMough both t h e  

former and p resen t  employer, 

that as of the c l o s e  of business  January 31, 1959, 365 

c o n t r i b u t i o n s  had been rece ived ,  of w h i c h  145 w e r e  r ece ived  

i n  January alone,  o r  a t  the rate of 9 each working day, 

C o n t r i b u t i o n s  have been r ece ived  from junior rocket club 

members, fsom well-known inven to r s ,  and from same of the 

largest co rpora t ions  in America. I m i g h t  also i n d i c a t e  that 

Since there i s  a l a p s e  of time between r e c e i p t  of 

(I might note p a s e n t h e t i c a l b y  
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we are t rea t ing  a l l  contributions a8 if they were proprietary.) 

It is  my opinion that the Congress i n  granting the 

Administrator authority t o  m a k e  cash awards for scientific 

and technical contributions, intended t o  impose an obligation 

upon him t o  u t i l i z e  this  authority t o  the maxianurn extent 

practicable t o  achieve the purpose of such awards. 

Let us now consider the second function of the Inventions 

and Contributions Board-that of recommending act ion t o  the 

Administrator t o  be taken on proposals t o  waive t i t l e  t o  

inventions. The  A c t  provides that t i t l e  t o  inventions and 

discoveries made pursuant t o  or as the r e s u l t  of contracts  

w i t h  the NAS& shall  becane the property of the United States 

under certain conditions: (1) when the inventor i s  employed 

OK assigned t o  perform re sea~ch ,  development, OK exploration 

work, and the invention is made as a part of h i s  job, or 

wi th in  the scope of hi8 dut ies  regardless of whether made 

duxing working hours or w i t h  a contxibution by the Government 

of facil i t ies,  equipment, materials, alloeated funds, 

information proprietary t o  the Government, or (2) when the 

inventor is  not hired t o  do research, development, or 

exploration work b u t  the invention i s  related t o  a contract 

w i t h  NASA, or to his work, or w a s  made either during working 

hours or w i t h  Government contributions. T h i s  i s  the first 
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time that the Congress has established the criteria to be 

used between master and servant and the first time that 

such criteria have been employed between the Government 

and its contractors, It is to be noted that while the 

Atomic Energy Commission operates under a similar policy of 

taking title that no such criteria have been established for 

the AEC. 

The Administrator, however, is authorized to waive title 

to such invention when it is deemed to be in the interests of 

$he United States. However, in such instances a royalty-free 

license must be retained to use the invention for Government 

purposes. The Act states "under such regulations in con- 

formity with this subsection as the Administrator may 

prescribe, he may waive all or any part of the rights of the 

United States under this section with respect to any invention 

or class of inventions made or which may be made by any person 

or class of persons in the performance of any work required by 

any contract of the Administration if the Administrator 

determines that the interests of the United States will be 

served thereby. 

and under such conditions as the Administrator shall determine 

to be required for the protection of the interests of the 

United States. Each such waiver made with respect to any 

invention shall be subject to the reservation by the Admin- 

Any such waiver may be made upon such terms 
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istrator of an irrevocable, nonexclusive, nontransf errable, 

royalty-free license for the practice of such invention 

throughout the world by or on behalf of the United States 

or any foreign government pursuant to any treaty or agreement 

with the United States. Each proposal for any waiver under 

this subsection shall be referred to an Inventions and 

Contributions Board which shall be established by the 

Administrator within the Administration. Such Board shall 

accord to each interested party an opportunity for hearing, 

and shall transmit to the Administrator its findings of fact 

with respect to such proposal and its recommendations for 

action to be taken with respect thereto." 

While no regulations have as yet been issued by NASA 

under this authority, we, at NASA, have given serious thought 

to this waiver provision. In advance of published regulations, 

let me review the principles and procedures which are guiding 

our actions in this field until such time as regulations are 

issued. These principles and procedures are as follows. 

All requests for waiver of any part of the rights of the 

United States to any invention made in the performance of any 

work under a contract shall be by way of petition, addressed 

to the Administrator. Each such petition shall contain a 

statement of the facts, accompanied by briefs or memoranda 

in support of the petitioner's position that the request for 
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waiver of rights of the United States to the invention axe 

in the interests of the United States. 

gation will be conducted by NASA to determine the importance 

and utility of the invention t~ the activities of the NASA, 

Pursuant to this investigation, findings, together with 

'recommendations, shall be prepared and referred by the Office 

of the General Counsel to the Inventions and Contributions 

Board. It appears that the interests of the United States 

will not be served by waiver of m y  rights with respect to 

any invention made in the performance of any work under a 

contract if the invention has significant utility peculiar 

to or is primarily associated with the conduct of aeronautical 

and space activities, We do not see how the public interest 

could be served by giving a contractor a benefit and a right 

to exclude ~ t h e r s  ~EQIXI such inventions. If we were to waive 

this right we would not  be carrying out our functions in 

fostering and advancing useful arts in aeronautical and space 

activities, In Section 18% of the Space Act entitled 

"Declaration of Policy and Purpose," the Congress declared 

that "such activities shall be the responsibility of, and 

shall be directed by, a civilian agency exercising control 

over aeronautical and space activities sponsored by the 

United States" except those reserved to the military, Waiving 

the Government's rights to these inventions would be to waive 

A thorough investi- 
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our responsibilities under the law. We also feel that the 

retention of the rights in these inventions is a reasonable 

exercise of eminent domain of the Government. NASA would 

be subject to severe criticism if inventions in this area 

were used to hinder research and development in this field, 

However, it appears that the interests of the United 

States may be served by waiver of rights of ownership of 

the United States with respect to inventions which fall 

within certain categories which I will discuss that do not 

have significant utility peculiar to and are not primarily 

associated with the conduct of aeronautical and space 

activities. Accordingly, the Inventions and Contributions 

Board will consider and may recommend waiver of the rights 

of ownership of the United States in several cases. 

Fundamentally, inventions without practical application 

are useless. The Congress, the patent bar, and writers on 

the subject all have stated repeatedly that the patent system 

operates to the public benefit when and if it serves to 

promote the development of an invention to practical utility, 

The protection and control provided under the patent laws may 

have to be invoked to obtain the maximum public benefit and 

usefulness from these products of research and development, 

It is the responsibility of the Administrator to waive sights 

in inventions in order to reduce them to useb Therefore, any 
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invention conceived independently of  the performance of 

any work required by any NASA contract, but first actually 

reduced to practice in the performance of any work required 

by a NASA contract, provided that such invention i s  covered 

by a United States patent issued to, or application filed 

by or on behalf of, the petitioner prior to the date of the 

contract shall be considered for waiver. The United States 

patent laws provide that an invention is not completed until 

reduced to practice. A patent application is constructive 

reduction to practice. When the application is filed an 

absolute property right is created. Therefore, we feel that 

it would be inequitable if NASA took this property right, 

As Dr. Vannevar Bush has stated: "Invention, today, is 

seldom a matter of a flash of inspiration, It is fax more 

often the result of arduous work, by a group of individuals, 

who push the extent of knowledge in a particular field beyond 

that of their contemporaries, and thus finally grasp ways in 

which their new concepts can produce new materials, OK 

combinations, or devices, which will meet public needs and 

desires. This is the way in which most of our practical 

progress occursb It is very hard to justify research of this 

sort on practical matters, expensive as it is, and without 

guaranty of useful results, if the products which ensue are 

immediately to become public property, to be copied at will 
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by competitors. I' 

A second category for waiver consideration would be 

for any invention which, although made in the performance 

of any work under a contract, has predominant cosnmercial 

utility and only incidental utility in the conduct of aero- 

nautical and space activities, on verified showing by the 

petitioner that manufacture of the invention on a quantity 

basis would be started if the right to ownership by the 

United States is waived and a United States patent on the 

invention is granted upon application filed by the petitioner, 

The petitioner must agree to furnish to the Administrator, 

within one year subsequent to the grant of any patent on said 

invention, a statement under oath showing the monies expended 

in the manufacture of the invention and the number of items 

manufactured. Perhaps the manner in which this could be 

handled would be by granting an exclusive license to the 

contractor for a limited period of time with certain stzings 

attached to assure that the invention was being worked. 

A third category for  waiver consideration wouldbe for 

any invention for a basic material where development of such 

material was not a contemplated or express purpose of any 

work under the contract, and with respect to which the 

contractor agrees to file an application for patent without; 

direct cost to the Government. Some materiala i0Se'so 
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basic to our economic etructure that even if the Government 

retained patent right, there would be no perceptible effect 

on the price of such material. Here we have to rely on 

industry to produce the material. 

the Government to enter in the production business. If the 

Congress considers this to be a type of monopolistic 

condition which it wishes to curtail, it has other ways than 

through NASA contracts. 

It is not the policy of 

A fourth waiver area would be for any invention that is 

directed specifically to the contractor's line of business, 

and with respect to which the contractor's expenditure of 

its own funds for research and development has been large in 

comparison to the total value of research and development 

contracts placed by NASA with the contractor in the field of 

technology to which the invention pertains. This is a matter 

of balancing the equities in the situation. 

A fifth category would be a waiver on the basis of lack 

of interest. Any invention which is not used or is not likely 

to be used by or for the Government and with respect to which 

an application for patent will not be filed by NASA will be 

considered for waiver. 

In cases where the interests of the United States will 

not be served by waiver of rights o f  ownership of the United 

States it nevertheless appears that the interests of the 
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UJii.'2ed States may be served by the waiver of the United 

States' ritJii-Ls in the invention to the extent that such 

tiaivcr- takes the form of a grant of a nonexclusive license 

to the contractor and this only in those instances where 

the imention does not have significant utility peculiar 

to or is primarily associated with the conduct of aero- 

nautical and space activities. Accordingly, the Inventions 

and Contributions Board will consider and may recommend 

waiver 02 the United States' rights of exclusion in such 

cases, For those 05 you concerned with the aircraft 

industry, such license shall be subject to the obligations, 

if any, of the contractor under terms and conditions of 

contractors' agreements, 5or example, "Cross License Agree- 

ment of the Bianugacturers Aircraft Association, Inc. '' in 

effect as of December 31, 1928, as supplemented by the 

agreement of September 308 1935, 

The interests of the United States may also be served 

by the waiver of title to the foreign rights of the United 

States with respect to any invention not  falling within the 

scope of  those made in performance of any work under a 

contract if the invention has significant utility peculiar 

to or primarily associated with the conduct of aeronautical 

and space activities. Accordingly, the Inventions and 

Contributions Board will consider and nay recommend waiver 
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02 t i t l e  t o  the foreign r igh t s  of the United States w i t h  

respect t o  inventions i n  such cases. The pet i t ioner  may 

be granted the exclusive r igh t  t o  file applications for 

patents on each iiwention i n  any foreign country within six 

rnon-khs from the date of the grant  of such waiver. The 

pe t i t ioner ,  however, must agree t o  not i fy  NASA within the 

six-month period as t o  each foreign country within which 

such an application has been fi led.  

have i n  the pract ice  of an invention in foreign countries 

would arise by way of t r ea ty  or agreement. 

would ieserve under a waiver would be suf f ic ien t  for  our 

purposes. There appears t o  be no purpose served by our 

ge t t ing  iiivolved i n  commercial uses of the inveiltion i n  

foreign countries. It might actual ly  be advantageous t o  the 

Government if the contractor would f i l e  a foreign appl icat ion 

t o  perfect the patent  r ights.  

Any i n t e r e s t  we would 

The l icense w e  

W e  hope that regulations on t h i s  subject of waiver w i l l  

soon be available for comment by a l l  interested parties. It 

is the i n t en t  of NASA to i nv i t e  and give carefu l  consideration 

t t o  suggestions f r o m  the public before these regulations are 

Linally promulgated. 

prinziples and procedures I have outlined. 

I n  the in t e r im  we w i l l  be guided by the 

- END - 
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Ext.  6325 
EX 3-3260 

VANGUARD SATELLITE LAUNCHING VEHICLE 4 

S a t e l l i t e  Launching Vehicle  4 i s  approximately 72 f e e t  long and 

45 inches i n  diameter a t  i t s  base. It i s  f i n l e s s ,  o r  i n t e g r a l  tank 

c o n s t r u c t i o n  and has a g r o s s  take-off  weight (wi th  p r o p e l l a n t s )  of 

22,600 pounds. 

The Martin Company i s  prime c o n t r a c t o r  f o r  t h e  veh ic l e .  

The l i q u i d  p rope l l an t  f i r s t  stage has a gimbal led engine b u i l t  

by General E l e c t r i c  Company. 

boos t e r .  I t s  p r o p e l l a n t s  a r e  liquid oxygen and kerosene. 

In  essence t h i s  stage i s  a guided 

The second s t a g e  a l s o  i s  a l i q u i d  p rope l l an t  rocke t ,  employing 

white  fuming n i t r i c  a c i d  and unsymmetrical dimethylhydrazine.  Its g i m -  

b a l l e d  engine and f u e l  tanks are provided by Aerojet-General Cor- 

po ra t ion .  

The second s t a g e  con ta ins  t h e  ' ' b ra ins"  of the e n t i r e  launching 

v e h i c l e  -- the  complete guidance and c o n t r o l  system used during three 

per iods  of f l i g h t :  ( a )  f i r s t  s t a g e  powered f l i g h t ,  ( b )  second stage 

powered f l i g h t ,  and ( c )  second s t a g e  coas t ing  f l i g h t .  The second stage 

houses w i t h i n  i t s  nose t h e  t h i r d  s t a g e  rocke t  and the  s a t e l l i t e .  The 

p r o t e c t i v e  nose cone breaks away during second s t a g e  powered f l i g h t .  
II The mechanism f o r  spinning" the  t h i r d  stage i s  contained i n  the 

second stage. A t  the completion of t h e  second stage coas t ing  f l i g h t  

t h e  rocke t  should be a t  a proper  angle  o r  " a t t i t u d e "  t o  d ischarge  the 

t h i r d  stage i n t o  an o r b i t a l  path.  Minneapolis-Honeywell Regulator  
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Company, A i r  Associates ,  Designers for Indus t ry ,  and the Mart in  Company 

provide the guidance and c o n t r o l  system for the second s t a g e .  

The t h i r d  stage i s  a s o l i d  p r o p e l l a n t  rocke t .  It c o n s i s t s  of a 

c y l i n d r i c a l  case,  a nozzle,  p rope l l an t  charge and i g n i t e r ,  and i s  

without  s t e e r i n g  c o n t r o l s .  Two companies have c o n t r a c t s  f o r  t h i r d  

stage Vanguard engines -- Grand Centra l  Rocket Company and Allegany 

B a l l i s t i c s  Laboratory.  Grand Cent ra l  made the t h i r d  stage engine i n  

Vanguard SLV 4. (If  deemed advisable ,  stage s e p a r a t i o n  times may be 

g iven  out  during t h i s  b r i e f i n g .  ) 

The U. S. Army Signa l  Research and Development Laboratory,  Fo r t  

Monmouth, N.  J. developed the i n s t m m e n t a t i o n  i n  the cloud cover  

atellite. 

- END - 
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UNITED STATES CLOUD COVER SATELLITE 
INSTRUMENTATION, TRACKING AND DATA REDUCTION 

The United S t a t e s  Cloud Cover S a t e l l i t e  i s  a X)-inch diameter, 

21$-pound sphere conta in ing  two p h o t o c e l l s  mounted behind c i r c u l a r ,  

g r idded  windows which p r o j e c t  from oppos i t e  sides of the s a t e l l i t e .  

The primary o b j e c t i v e  of the  experiment i s  t o  measure the dis-  

t r i b u t i o n  of cloud cover  over  the daylight p o r t i o n  of the  sphere's 

e q u a t o r i a l  o r b i t  -- dur ing  an expected l ifetime of two weeks -- and 

re la te  i t  t o  t he  o v e r a l l  meteorology of the earth ' .  The experiment 

r e p r e s e n t s  a first s t e p  toward ob ta in ing  cont inuous weather mapping 

of g loba l  scope. 

T h e  Cloud Cover Sa te l l i t e  i s  a Nat ional  Aeronaut ics  and Space 

Adminis t ra t ion p r o j e c t .  It will be launched by Vanguard S a t e l l i t e  

Launching Vehicle  4, t racked  and i n t e r r o g a t e d  by NASA's worldwide 

Mini t rack network. The U. S. Army S igna l  Research and Development 

Laboratory,  Fo r t  Monmouth, N. J. developed the cloud cover  i n s t r u -  

mentat ion package i n  the s a t e l l i t e ,  the she l l  of which w a s  prepared 

by NASA's Vanguard Divis ion.  

Here, i n  b r ie f ,  is how i t  works: 

Clouds, sea and land  masses have d i f f e r e n t  q u a l i t i e s  of r e f l e c t i o n  

which can be translated into electrical impulses. 

p h o t o c e l l s  sweep the s u n l i t  side of the earth, the  i n t e n s i t i e s  of 

s u n l i g h t  r e f l e c t e d  from the cloud areas (80 per  c e n t ) ,  w i l l  d i f f e r  

Orom the land  (15 t o  20 per c e n t )  and sea ( f i v e  p e r  c e n t )  areas. 

These r e f l e c t i o n s ,  converted t o  e l e c t r i c a l  s i g n a l s ,  are s t o r e d  i n  

As the satellite's 

I 
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, t ape  r eco rde r  w i th in  t h e  s a t e l l i t e  f o r  t e l eme te r ing  t o  ground 

s t a t ions  (one p e r  o r b i t )  i n  compressed form when t h e  sa te l l i t e  

i s  i n t e r r o g a t e d  from same. 

The p h o t o e l e c t r i c  c e l l s  p r o j e c t  d i a m e t r i c a l l y  oppos i te  each 

o t h e r  at  45 degrees from the s a t e l l i t e ' s  stable s p i n  axis. 

placed so that  one w i l l  always sweep the earth i f  the s a t e l l i t e  s t a y s  

w i t h i n  an expected maximum a l t i t u d e  o r  apogee of 1,600 miles. 

(Planned per igee:  200 t o  300 miles,)  

w i l l  s ee  t h e  c l o u d ' s  and ear th 's  su r face  r e f l e c t i v i t y  at  any time. 

The s a t e l l i t e  w i l l  c r i s s - c r o s s  the equa to r  between l a t i t u d e s  

They are 

Only one photoce l l ,  t h e r e f o r e ,  

of approximately 35 degrees North and 35 degrees  South. 

During i t s  (approximately)  16 o r b i t s  every 24 hours,  i t  i s  

expected t o  r evea l  c loud cover  data over  t h e  no r the rn  l a t i t u d e s  of 

the earth between the equa to r  and 35 degrees  t o  40 degrees  nor th .  

Most of t h e  area south  of the equa to r  w i l l  be i n  varying 

degrees  of darkness i f  the experiment i s  launched on schedule  and 

matters go according t o  p lan .  

The s a t e l l i t e ' s  24-hour sweep should r e v e a l  c loud cover  data 

over  about 25 p-r cent  of t h e  ear th 's  sunlit. s u r f a c e  i n  600-mile-wide 

s t r i p s .  

of u l t i m a t e  apogee, perigee, o r b i t a l  per iod,  e t c .  

However, t h e  foregoing w i l l  depend upon t h e  many v a r i a b l e s  

INSTRUMENTATION 

Here i s  a b r i e f  d e s c r i p t i o n  of t h e  instrumentation: 

The instrument  con ta ine r  -- five-and-one-half  inches  i n  
(I 

diameter, 1 2  inches  long -- is  ,suspended up r igh t  i n s i d e  t h e  sphere. 

The e l e c t r o n i c  i n s t w m e n t s  and mercury bat ter ies  are arranged i n  

decks wi th in  the con ta ine r ,  
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A 108.03 megacycle t r a n s m i t t e r  t o  send cloud cover  data a t  one 

watt and a 108.00 megacycle t r a n s m i t t e r  t o  send Mini t rack t r ack ing  

information a t  10 mw are included i n  t h e  package. 

transmitter c a r r i e s  a tempera ture-sens i t ive  c r y s t a l  which r e v e a l s  the 

temperature  wi th in  the s c i e n t i f i c  payload. 

The 108.00 megacycle 

(Expected l i f e  of the cloud cover  ins t rumenta t ion :  two weeks; 

expected l i f e  of the Mini t rack transmitter: 

Also wi th in  the tight, ly-packed, can-shaped conta iner :  

four  weeks.) 

a magnetic 

r eco rde r  conta in ing  a 75-foot  loop  of  quar te r - inch  e r a s a b l e  tape which 

o p e r a t e s  when t h e  p h o t o c e l l s  are scanning the sunlit side of  the  earth 

dur ing  50-odd mfnutes of i t s  expected o r b i t a l  per iod  of 95 t o  115 minutes.  

S o l a r  c e l l s ,  - tucked behind the gridded, th ree- inch  i n  diameter, 

windows, ope ra t e  a switch which hal ts  the t ape  when t h e  s a t e l l i t e  i s  i n  

the shadow of t h e  earth, thus  conserving battery power. 

r e a c t i v a t e d  by the same means. 

The tape i s  

When the s a t e l l i t e  passes  over  the appropr i a t e  t r a c k i n g  s t a t i o n  -- 
depending upon the s a t e l l i t e ' s  l o c a t i o n  at  the t i m e  

i n t e r r o g a t e d  from the ground and t r ansmi t s  its'l50 minutes of data i n  one 

60-second b u r s t .  

-- i t  i s  

ThI? data a l r eady  te lemetered t o  the ground are e ra sed  from the  

tape. A t r i g g e r  resets the system t o  begin recording again.  

The cloud cover  data from each g l o b a l  c i r c u i t  w i l l  be s t o r e d  on 

a s e p a r a t e  t ape  a t  t h e  ground ~ . 4 t ~ + % n  :.rhIch i n t e r r o g a t e s  i t  (see below). 

l ' k ikCi i iNG 

N A S A ' s  worldwide Mini t rack network w i l l  follow the s a t e l l i t e  

'c h i t s  rad io  angle t r ack ing  system u t i l i z i n g  a min ia tu r i zed  r a d i o  
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t r a n s m i t t e r  w i t h i n  the s a t e l l i t e  (descr ibed  above) and a cha in  of 11 

ground t racking  s t a t i o n s .  The Mini t rack system w a s  designed by the 

Naval Research Laboratory and b u i l t  by Bendix Radio Divis ion.  

The s t a t  ions  : 
Blossom Point ,  Md.; For t  Stewart ,  Ga.; Havana, Cuba; Quito,  

Ecuador; Lima, Peru; Antofagasta,  Chile; Santiago, Chile; Antigua, 

BWI; San Diego, Calif .; Woomera, A u s t r a l i a  and Esse len  Park,  Union of 

South Afr ica .  

The Army Signal  C o b s  has i n s t a l l e d  s p e c i a l  FM s u b - c a r r i e r  

recording u n i t s  i n  the fQllowing s t a t i o n s  which w i l l  be i n t e r r o g a t i n g  

the s a t e l l i t e :  For t  Stewart;  San Diego; Lima; Antofagasta;  Sant iago 

and Woomera. 

It i s  expected that  the s a t e l l i t e  w i l l  r e l e a s e  i t s  f i r s t  P u l l  

--O-minute data on s i g n a l  from San Diego upon completion of i t s  first 

o r b i t .  

The data, which w i l l  be s t o r e d  on half- inch-wide tape ,  w i l l  be 

sped t o  For t  Monmouth f o r  data reduct ion .  

from the  s t a t i o n s  i n t o  t h e  Vanguard Control  Center  a t  t h e  Naval 

Research Laboratory,  Washington, D. C .  , thence t o  the Vanguard Computing 

Center  i n  Washington, D. C .  and f i n a l l y ,  t o  For t  Monmouth. 

Tracking data w i l l  f low 

SLV 4 w i l l  a l s o  attempt t o  p l ace  t h e  50-pound third-stage rocket  

cas ing  i n t o  o r b i t .  

f o r  o p t i c a l  t r ack ing .  

The casing w i l l  be treated w i t h  a s p e c i a l  coa t ing  

The s a t e l l i t e  shell -- developed by the NASA Vanguard Division -- 
c o n s i s t s  of micro- thin l a y e r s  of magnesium, z inc ,  copper, s i l v e r ,  gold,  

chromium, silicon-monoxide, aluminum and a f i n a l  o u t s i d e  coa t ing  of 

i l icon-monoxide.  Tota l  th ickness  of the highly-pol ished,  e l e c t r o -  

p l a t e d  shell: .0015-inch. 

. . . . . . . , . .  ..__ .",,.. .. . . 
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The high r e f l e c t i v i t y  of t h e  s h e l l  ( i t  should have t h e  b r i g h t -  

nes s  of a f i f t h  o r  s i x t h  magnitude s t a r )  and the  makeup of i t s  

conski tuent  l a y e r s  are designed t o  provide an average i n t e r n a l  

temperature  of 86 degrees Fahrenhei t ,  wi th  a low of about 50 degrees  

and a high of about 140 degrees. 

Data Reduction 

The tapes conta in ing  the cloud cover  data w i l l  be fed i n t o  an 

e l e c t r o n i c  complex at  For t  Monmouth which w i l l  t ransform them i n t o  

crude photographs.  These f i l m  str ips (one ear th ' s  c i r c u i t  = 35 t o  

40 feet  of f i l m )  w i l l  be f i t t e d  t o g e t h e r  i n  t h e  manner of aer ia l  

photographs.  

The system whereby the data i s  converted t o  b lack  and white 

Dhotographic s t r i p s  inc ludes  an FR 100 t ape  recorder ,  analog com- 

pu te r ,  data reduct ion  u n i t ,  o sc i l l o scope  and a 35 mm camera. 

- END - 
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RECENT TRENDS IN AERONAUTICS AND SPACE RESEARCH 

IN THE UNITED STATES 

Hugh L. Dryden 
Deputy Administrator 

National Aeronautics and Space Administration 

(Address before the Canadian Aeronautical Institute on the 
occasion of the Special Meeting celebrating the 50th Anniversary of 

Flight in Canada, Montreal, February 23, 1959) 

. . . . . . . 
"It is not necessary to look too far into the future; 
we see enough already to be certain that it will be 

magnificent. --Wilbur Wright 

Introduction 

It is a great pleasure fo r  me to meet with you on this anni- 

versary of the first flight of an airplane in Canada, which was also 

the first within the British Empire. I join with you in paying tribute 

to J. A, D. McCurdy, Canadian pioneer of flight. His presence 

reminds some of us that we belong to the generation which s a w  man 

leave the surface of the earth in controlled flight through the air. 

My friend, J. H. Parkin, and I have witnessed and played a small 

part in the amazing developments of a half century that have brought 

us conquest of the air and the beginnings of the exploration of inter- 

planetary space. Our collaboration and friendship have been typical 
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of the neighborly cooperation of the citizens, institutions, and govern- 

ments of Canada and the United States. 

bring you greetings from my colleagues in the Institute of the Aero- 

nautical Sciences and in the National Aeronautics and Space Adrninis- 

tration, a new U. S. governmental agency for research and develop- 

ment in aeronautics, space science, space technology, and space 

flight. 

On this historic occasion I 

My assignment on this occasion is that of looking toward the 

future, to look at the sweep of events from the flight of the I'Silver 

Dart" through the past to the present and toward the future. Rather 

than compete with the writers of science fiction or  with prophets who 

claim to discern clearly the wants of several decades in the future, 

I will concentrate on the trends of the recent past and their extrapo- 

lation into the near future. 

In July of 1953 I was maneuvered into publishing in Aero Digest 

a prophecy of developments in aeronautics for the next fifty years. 

The prophets of the past were classed as pessimists, fence-straddlers, 

and optimists, and the future was viewed through the eyes of each 

group. I would like to quote two paragraphs. 

"If there is any twentieth-century aspiration which corresponds 

to that of the nineteenth century fo r  conquest of the air, it is perhaps 

that of the conquest of space with the early goal, travel to the moon, 
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Like the concepts of flight during the nineteenth century, these con- 

cepts of space travel are the results of attempts of imaginative men 

to apply the technology of their day to the problems of interplanetary 

travel. It may well be that success will await a still broader basis 

of experience in science and technology, experiment and more experi- 

ment, and unanticipated scientific developments. Let us again listen 

to Dr. Optimist as he speaks in nearly the same terms its one of the 

prophets of fifty years ago. If 

'There a re  few today who do not look forward with feelings 

of confidence that space flight will some day be accomplished. All  

that we require is to make rocket motors somewhat larger than those 

already in existence. To accomplish this all that is required is the 

pooling of ski l ls  already available and a good deal of money. Taking 

into consideration the speed at which guided missiles travel, that at 

which models have been propelled, the experimental data available 

from hypersonic experiments in wind tunnels and ranges, and the 

theoretical calculations which have been made, we may reasonably 

suppose that a satellite vehicle is entirely practicable now and that 

travel to the moon is attainable in the next fifty years'.  

Five and one-half years have passed since these words were 

written. The first satellite was launched a little over a year ago. 

In recent testimony before the U. S. Congress I stated that we could 
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have a lunar expedition within ten to fifteen years if the necessary 

financial and other resources were allocated to this project. Another 

scientist testified that he thought it could be done within seven and a 

half years. Such has been the effect of the first step into space on 

our thinking. 

Rather than engage in a contest of prophecy, let us  turn our  

attention to recent trends in aeronautical and space research in the 

United States. We will find that progress has been evolutionary 

except for a few step-like jumps, as radically improved propulsion 

systems became practical. We will find that we now have before us 

another step-like jump connected with the development of large 

rocket engines. We will find new factors. No longer can a McCurdy 

o r  a Lindbergh pioneer the next advance. The dimensions of space 

exploration are  too large. Pioneering nations replace pioneering 

individuals. Space exploration is the prerogative of the largest and 

most powerful nations of the world; perhaps it will require ultimately 

the support and cooperation of all mankind. 

Turbojet Enqines and the Supersonic Age 

Powered flight was made possible by the development of 

reciprocating internal combustion engines. This type of engine 

grew in performance and reliability through the first half-century 

of flight, enabling steady advances in the performance of civil and 
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During the last war,  American manufacturers 

such engines in a single year. The air war was 

fought and won with aircraft equipped with piston engines and pro- 

pellers. 

On August 27, 1939, unknown to the rest  of the world, the 

Germans flew a Heinkel 178 airplane powered by a radically differ- 

ent type of power plant, the turbojet. There began a technical 

revolution which advanced aircraft performance at an unprecedented 

rate to that of our present-day jet fighters, jet bombers, and civil 

jet aircraft. 

These performance gains were not wholly due to the develop- 

ment of the turbojet engine. Simultaneous developments were 

required and made in other branches of technology. Jet engines 

had limited utility in the aircraft in which they were first flown. 

We had to learn to postpone compressibility effects, to reduce drag 

at transonic speeds by use of sweepback and thinner wing sections. 

Anew concept of design, in which the entire configuration of wings 

and fuselage was shaped to give a smooth distribution of cross- 

sectional area along the axis of the fuselage, produced tactical 

military aircraft with useful supersonic performance. These aero- 

dynamic improvements were made practical by the development of 

new materials and structural designs and the solution of aero-elastic 

% 
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and flutter problems. Thus the phenomenal increase in rate of 

advance of aircraft performance was made possible by the new 

type of power plant accompanied by harmonious and coordinated 

rapid progress in the development of the new power plants, air- 

frame configurations, materials, and structures. 

Initiated by the inventive development of the turbojet engine, 

the technical revolution early made its presence felt in a drastic 

reorientation of aeronautical research programs. In the U. S., 

the National Advisory Committee for Aeronautics on January 18, 

1941 began construction of a major new laboratory at Cleveland 

to be devoted solely to research on flight propulsion. It had been 

planned in terms of piston engines. In May of the same year the 

British made the first flight with Whittle's jet engine in the Gloster 

airplane, a development quite independent of the earlier German 

jet engine. Following the entry of the United States into the war,  

intensive research was initiated on the new type of power plant and 

on its applications in aircraft design. The NACA Flight Propulsion 

Laboratory was completely re-equipped for this work and i ts  prq- 

grams of research drastically changed. 

Studies of the possibility of supersonic flight were begun by 

the NACA in 1942 but no suitable power plant was then available. 

It was proposed to carry out supersonic research by flight tests, 
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because the wind tunnels then available became useless at speeds 

near that of sound, In 1944 a cooperative program was initiated by 

the Army, Navy, and the NACA. A liquid fuel rocket engine was 

selected as the power plant and air-launching from a mother air- 

craft provided higher performance than could be obtained by an 

aircraft designed f o r  take-off from the ground. Flights of research 

airplanes contributed aerodynamic and structural data and operating 

experience to the development of tactical supersonic military air- 

craft powered with improved turbojet engines. 

Rockets, Missiles, and Hypersonic Flight 

I have noted that the "break-through" to turbojet powered 

supersonic aircraft depended not only on a new device but on timely 

and appropriate developments in aerodynamics, materials, and 

structures. In the llbreak-throughll to the rocket-powered hyper- 

sonic ICBM missile we find no single new invention, but the simul- 

taneous maturity of developments in many fields. The principles 

of rocket propulsion a re  inherent in Newton's laws of motion. 

Small rockets were developed centuries ago. In the United States 

Dr. Robert H. Goddard began experimental work in 1914. In 1929 

he fired a small rocket using gasoline and liquid oxygen as propel- 

lants. His work was little appreciated at the time. Only when 

German scientists and engineers unveiled the 12-ton V-2 rocket 
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did the rest  of the world re-examine the potentialities of rocket 

propulsion. 

The development of the intercontinental ballistic missile 

has been made possible by the rapid development of the V-2 type 

rocket coupled with new developments in light-weight structures, 

in light-weight but powerful nuclear warheads, in the ar t  of guid- 

ance, and in means for dealing with the problem of aerodynamic 

heating on re-entry. The high priority given to the development 

of this weapon system has attracted research effort to the relevant 

fields of science and technology. 

Thus in recent years NASA Research Centers, formerly 

laboratories of NACA, directed increased research effort to the 

problems of aerodynamics at hypersonic speeds. The objectives 

included more fundamental understanding of the airflow at hyper- 

sonic speeds characteristic of re-entry of ballistic missile nose 

cones to the atmosphere, including the high temperatures devel- 

oped, the physical and chemical changes in the air near the nose 

cone and their effect on the flow. Theoretical and experimental 

studies of heat transfer, forces applied, and stability were made. 

One of the techniques developed at the NASA Wallops Island 

Research Station is illustrated in Fig. 1. The figure shows a 

five-stage missile research rocket which can be fired to an altitude 

. . ".. . .. . .̂I.. . - .. * - ,- ._ . . - . . .~ . . 
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of about 100,000 feet by means of the first two stages. The last 

three stages are  fired on a descending path to simulate re-entry 

conditions of ballistic missiles. The rocket shown attains a 

re-entry speed of over 3 miles per second (Mach number 16). 

Temperatures, heat transfer, and other data a re  obtained by radio 

telemetering. Many research groups in the United States, Great 

Britain and Canada now use this technique. 

In 1952 H. J. Allen of the NASA Ames Research Center con- 

tributed the concept of the high-drag blunt nose cone to minimize 

aerodynamic heating. All current ICBM and IRBM nose cones 

employ this concept. Extensive studies of the heating, drag, and 

stability have since been made by NASA and by industry groups in 

the U.S. 

New laboratory techniques were developed f o r  tests of high 

temperature materials under conditions approaching those enc oun- 

tered during re-entry of ballistic missile nose cones. Fig. 2 shows 

a ceramic-heated jet at the NASA Langley Research Center capable 

of testing specimens of materials in a 4000°F airstream from 

4 to 12 inches in diameter. Fig. 3 shows a specimen under test in 

this jet. Temperatures of 12,000"F are  attained in the electric-arc 

powered air jet shown in Fig. 4. These tools indicate the trends of 

research within the last few years in aerodynamics, heat transfer, 
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and materials with special reference to ballistic missile applica- 

tions. The basic data obtained are more widely applicable to the 

corresponding problems of any hypersonic vehicle, 

NASA research on rocket engines in recent years has been 

both theoretical and experimental, Theoretical studies have been 

made of rocket cycle thermodynamics, flight dynarnics, and calcu- 

lation by use of digital computers of the combustion gas composition 

and temperature under a variety of conditions, and of the vehicle 

performance that may be realized. Experimental work has included 

the fundamentals of propellant mixing and atomization, reactivity of 

fuel-oxidant combinations, ignition and starting at high altitude and 

low temperature, combustion instability, and heat transfer, 

Hypersonic Aircraft 

NASA Research Centers have for the past decade advocated 

and carried out in cooperation with  the Air Force and Navy research 

on the problems of future aircraft through the use of specially 

designed research airplanes. The original series, X-1, X-2, X-3, 

D-558-1 and D-558-2, are well known. The Bell X-2 exceeded a 

speed of three times the speed of sound and reached an altitude in 

excess of twenty-five miles. 
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Two years before the X-2 made these records, NASA made 

a proposal for a follow-on airplane to explore the adjoining higher 

speed range and to study some of the problems of manned flight 

into nearby space. This proposal resulted in another cooperative 

project for the X-15 research airplane which wil l  soon begin its 

flight program. This airplane is designed to reach altitudes where 

aerodynamic forces are negligible. Small rockets are provided 

for space controls, Re-entry into the atmosphere may be studied. 

The materials and construction of the X-25 have been designed to 

withstand surface temperatures during re-entry up to 1200'F. 

Possible flight plans permit several minutes of weightlessness, 

Thus the pilot may gain experience with this condition which may 

be encountered in space flight. 

The X-15 program has included associated studies by means 

of laboratory simulators of man's ability to control the vehicle both 

within and beyond the atmosphere. The requirements for stabiliza- 

tion and control of the X-15 were formulated in the light of these 

studies, 

More recently NASA Research Centers have been making 

an intensive study of the feasibility of a research hypersonic glider 

with an airframe capable of flight at all speeds up to statellite 

velocity. Such a glider could be boosted to high altitude and speed 
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by the use of rockets, and then glide for long distances within the 

upper atmosphere. Such a vehicle would be capable of exploring 

the problems of manned space flight and re-entry at extreme speeds, 

One of the many configurations under study in wind tunnels is shown 

in Fig. 5. The figure shows a large dynamically scaled model in 

free flight in a large slow speed wind tunnel to study approach and 

landing behavior, 

Research on the Problems of Space Flight 

The interest of NACA in the research problems of space 

flight began in a formal sense with a presentation by the late 

Robert J. Woods of Bell Aircraft Corporation to his fellow mem- 

bers of the NACA Committee on Aerodynamics at its regular meet- 

ing on January 30, 1952. Mr. Woods urged basic research on the 

mechanics and problems of space flight and the establishment of a 

concept of a suitable manned test vehicle and the building of such a 

vehicle a s  soon as possible. The latter recommendation led to the 

X-15 research airplane program already mentioned, 

The first  part of the recommendation led to the design and 

construction of special research facilities and a fairly extensive 

reorientation of the research programs of the NACA laboratories 

in aerodynamics, propulsion, and structures. At first this effort 

was directed mainly toward and integrated by the X-15 project, 

* -  , . .- . '. ..... .I. . - . . - I- .. .. . . .. 
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More recently the studies have been oriented to provide basic infor- 

mation needed in the design of recoverable manned satellites and 

true spacecraft. 

Many new wind tunnels with unique features have provided 

the means f o r  closer simulation of the flight environment. These 

include low-density wind tunnels, special hot wind tunnels for  heat 

transfer studies, and hypersonic wind tunnels using air and helium. 

Small tunnels using air provide speeds up to a Mach number of 10. 

A large new wind tunnel will provide a hypersonic air stream with 

stagnation temperature in the 2500" to 3000°F range. Helium has 

been used in small wind tunnels to simulate Mach numbers up to 20, 

and larger helium wind tunnels are under construction. 

One of the most valuable research tools is the hypersonic 

ballistic range which provides both the speed and the corresponding 

stagnation temperature at the full-scale values. Fig. 6 shows the 

flight test chamber of the Arnes Research Center's ballistic range 

with the many photographic stations for recording attitudes and 

shock wave patterns at various points along the flight path. The 

models are  launched by a light gas gun which propels them down 

the range at speeds of 15,000 feet per second o r  more. In air the 

intense heating raises the temperature to the point where the air 

at the nose is luminous and in some cases melting o r  burning may 
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occur. Fig. 7 shows the luminous trace of a magnesium projectile 

at 12,000 feet per second. By substituting other gas mixtures for 

air, conditions corresponding to flight in the atmospheres of other 

planets can be simulated. 

The Ames Atmosphere Entry Simulator (Fig. 8) consists of 

a high-velocity gun and a hypersonic nozzle which is s o  shaped that 

the flow of high-pressure air accelerated through it duplicates the 

way in which the density of the earth's atmosphere decreases with 

altitude. A model launched at full re-entry velocity along the axis 

of the nozzle toward the small diameter high density region dupli- 

cates the decelerations, stresses, pressures, and temperatures 

of actual re-entry. 

In the propulsion field, the requirements of spacecraft pro- 

pulsion have brought special research emphasis on nuclear and 

electric propulsion systems. The nuclear facility of NASA at 

Plumbrook Arsenal near Sandusky, Ohio shown in Fig. 9 provides 

a 60 megawatt research reactor to further research on the effects 

of heat and radiation on power plant materials and components. 

For propulsion in interplanetary space in ektremely weak 

gravitational fields there is great interest in ion or plasma jets 

accelerated by electrical means because of the extremely low 

propellant consumption as compared with other power plants. 

. .  
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This advantage is accompanied by the disadvantcage of small  thrust 

and large power plant weight. One of the new facilities used f o r  

the study of ion rockets is shown in Fig. 10. 

The structures of space vehicles are not subject to large 

gravitational o r  other forces when in f ree  space. NASA has been 

interested in extremely light-weight inflatable structures for 

special applications in space, specifically to reflectors of radio 

waves f o r  communications applications. A sphere 100 feet in 

diameter weighing only 75 pounds has been constructed. It can be 

packaged for firing into satellite orbit in a sphere only 2 feet in 

diameter. Fig. 11 shows an inflatable corner reflector about 

12 feet in diameter. 

These examples indicate some of the directions in which 

research is moving into the problems of space flight and the types 

of equipment being provided. There are  many more, such as 

space environmental chambers, simulators of many types, includ- 

ing the closed-loop type at the Navy's Johnsville Centrifuge with a 

human pilot exercising control motions feeding computers which 

compute the resulting motions of hypothetical vehicles and feed 

the accelerations to the pilot. 
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The Exploration of Space 

The launching of the first man-made satellite on October 4, 

1957 brought a realization of the potentialities of the exploration of 

space and of the practicality of much more rapid progress. The 

National Aeronautics and Space Administration was created in the 

United States to enter upon a comprehensive prog-ram not only of 

research in aeronautics and space but also the development and 

operation of space vehicles for research purposes, and the explora- 

tion of space by unmanned and manned vehicles. A brief general 

survey of the U.S. national space program will perhaps serve to 

look toward the future. 

Our first satellites and space probes have been assembled 

from components already on hand o r  requiring only a short time to 

build. The basic first stage rockets available are  those developed 

fo r  ballistic missiles. Only the Vanguard system was specially 

developed to launch satellites. The payload capability was small. 

The payload of a satellite o r  space probe is a rough indica- 

tion of the magnitude of the task that can be accomplished, whether 

the mission is scientific o r  military. It is a direct function of the 

rocket thrust available and of the optimization of the staging of the 

vehicle system. An early task  of NASA was the planning of a pro- 

gram of rocket and vehicle development which would provide for  
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all the desired missions with a minimum number of new rockets 

and new vehicles. There a re  available from the ballistic missile 

program, Jupiter, Thor, Atlas, and Titan boosters. For increased 

thrust, two new developments have been started in the U. S. ; -- 
(1) a cluster of existing engines to give an early capability of about 

1-1/4 million pounds thrust, and (2) a new single-chamber rocket 

of 1 to 1-1/2 million pounds thrust, which can be clustered to give 

6 million pounds thrust. 

In addition to these first stage boosters, suitable upper 

stage rockets a re  under development, including some using high 

energy fuels. It appears that the number of sizes required will be 

small, perhaps no more than four. Nuclear rockets a re  being 

developed by the Atomic Energy Commission and the National 

Aeronautics and Space Administration as is the general application 

of nuclear energy for various purposes in the exploration of space. 

This major segment of the program, which we may charac- 

terize as advance in space technology, also includes the improve- 

ment of guidance and communication systems, stabilization and 

control, power supplies and other components of space vehicles. 

The U. S. national space program includes a manned satel- 

lite project, called Project Mercury. The objective is to begin 

the manned exploration of space by developing the booster and 
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vehicle technology needed to place a man in orbit about the earth 

for  a short time and recover him safely. By restricting the alti- 

tude to a height well below the Great Radiation Belt discovered by 

Van Allen, no heavy shielding is required. By planning for  only 

a few orbits before recovery, existing life support systems are 

adequate and psychological factors are  somewhat simplified. In 

fact the philosophy adopted is to use the simplest approach based 

on presently available state of the art. 

There is agreement that the simplest approach is to place 

the man in a capsule substituted for the nose cone of an intercon- 

tinental ballistic missile. Fig. 12 shows a cross-section of the 

capsule for which a contract has been let with McDonnell Aircraft 

Corp. The man is supported in a reclining position on a couch 

molded to f i t  his body and located so  that the launching accelera- 

tion and the deceleration on re-entry will act transverse to the 

body axis. This sytem has been thoroughly tested at the U.S. 

Naval Ai r  Development Center at Johnsville, Pa., where volun- 

teers have safely withstood accelerations of the order of 20g 

without injury. 

The capsule contains equipment to supply oxygen and 

remove carbon-dioxide, communications and navigation equipment, 

attitude control jets, retro-rockets to reduce speed f o r  re-entry, 
s 
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a heat shield to protect the man from re-entry heating, and para- 

chutes fo r  final landing on water. 

Safety has been a primary consideration. An escape rocket 

is mounted on a pylon on top of the capsule to enable ejection and 

recovery of the capsule in event of failure of the booster system 

either on the launching pad o r  in the pre-orbital trajectory. 

The operational aspects of tracking and recovery and the 

proof testing of the capsule and its systems will be developed in 

steps, beginning with instrumented capsules, animal passengers, 

and finally man; first in short  ballistic trajectories at low initial 

speeds; then in several steps at increasing speed until orbiting 

speed is reached. Only when recovery has been demonstrated 

on instrumented capsules and with animal passengers with high 

reliability will the first astronauts make their flights. Fig. 13 

shows a schematic view of the various occurrences in an orbiting 

trajectory. 

The selection of the first group of space pilots is already 

in progress s o  that the selected group may live with the project 

from the beginning. These men are  university graduates, and 

also graduates of one of the military test pilot training schools, 

with a minumum of 1500 hours of flight time. They are  younger 

than 40 and not taller than 5' 11". They are  now undergoing 
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extensive physical and psychological tests. Project Mercury is 

being pursued with great urgency and with the support of the mili- 

tary services and the Advanced Research Projects Agency of the 

Department of Defense. 

We are beginning a program of practical applications of 

satellites to peaceful uses, particularly meteorological research 

and weather forecasting and to communications. At 10: 55am on 

February 17th Vanguard 11, carrying equipment for studying the 

cloud cover of the earth, was launched into an orbit with perigee 

of 335 miles and apogee of 2050 miles. The satellite of Project 

SCORE demonstrated some of the potentialities of a communica- 

tions satellite. These first  demonstrations will be followed by a 

series of successively more sophisticated meteorological and 

communications satellites, When sufficient booster capacity is 

available to put large payloads in the 24-hour orbit, we can look 

forward to extensive use of satellite communications world-wide 

and of great capacity, including the possible transmission of tele- 

vision programs world-wide. Meteorological satellites will then 

provide weather observations over the whole earth over land and 

sea to form the basis of more accurate weather forecasts. 

Satellites will also be applied to improve methods of navi- 

gation and geodetic surveying. 
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The first satellites constituted a part of the international 

scientific cooperation of the International Geophysical Year which 

ended Dee. 31, 1958. Remarkable advances in knowledge of the 

nearby space environment were obtained with the small scientific 

payloads of these interim vehicles, all but Vanguard assembled 

largely from existing components. New phenomena were discov- 

ered, of which the most publicized is the radiation belt o r  belts 

discovered by Van Allen. From this excellent beginning we are  

moving forward with an ongoing space science program. Leading 

scientists in the United States are participating through the Space 

Science Board of the National Academy of Sciences in formulating 

the scientific objectives and specific experiments and as associated 

scientists in the conduct of the experiments. Sounding rockets, 

satellites, and deep space probes, some aimed to pass near or 

orbit the moon and planets, are being procured to transport the 

scientific equipment into space. 

The scientific experiments in the established program 

include as a high priority item the study of energetic particles 

and their interaction with the earth's atmosphere and magnetic 

and electric fields. Cosmic ray intensity in interplanetary space, 

makeup of particles of various energies in the radiation belt, 

nature of auroral particles are examples of measurements to be 

made. 
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The program fo r  the study of electric and magnetic fields 

includes satellite and probe investigations with magnetometers 

out to great distances and in the vicinity of the moon, Mars, and 

Venus. Measurements will be made as close to the sun as possi- 

ble. 

Many features of the atmospheres and ionospheres of the 

earth and planets are  of great scientific and practical interest. 

Finally, as booster capacity increases, we can develop 

orbiting astronomical observatories to study features of the uni- 

verse in all wave lengths of radiation unmarred by the distortion 

and opacity of the earthDs atmosphere. We can also test the gen- 

eral  theory of relativity by comparing the rate of a highly accurate 

atomic clock in a weak gravitational field far from the earth with 

that of a clock in the larger field at the earth's surface. 

These areas, -- (1) advance in space technology; (2) begin- 

ning of human exploration by manned satellites; (3) satellite appli- 

cations to meteorology, communications, navigation, etc. ; and 

(4) scientific study of the space environment by sounding rockets, 

satellites, and deep space probes carrying scientific instruments; 

-- indicate the trends. From these we will go on in due course to 

journeys to the moon and planets and return, to orbiting laborato- 

ries and space platforms, and other more difficult space missions. 

. . _ "  .... . .  .. .. " . . - .  . _ . _ . _  ... " .  .. . " - .  - 



23 

I prefer to stop here with Wilbur Wright in saying that Ifit is not 

necessary to look too far into the future; we see enough already 

to be certain that it will be magnificent. I t  

Concluding Remarks 

I am today a guest among Canadian friends and it would be 

presumptuous of me to look into the crystal ball for Canada's role 

in the exploration of space. I am pleased to tell you that NASA 

and the Department of Defense have concluded arrangements to 

continue the program of research on nearby space with sounding 

rockets at Fort Churchill, Canada, which was started during the 

International Geophysical Year. In addition cooperative research 

has been arranged between NASA and Canadian scientists using 

Canadian developed apparatus and experiments. Canadian scien- 

tists will also participate in the study of radio transmission from 

satellites carrying special purpose transmitters. On this note of 

positive evidence of Canada's entry into space science, I wish to 

conclude by praising the early enterprise of Canada and its current 

strong position in aeronautics and expressing the wish that Canada's 

first steps in the exploration of space are but harbingers of similar 

great progress in the next half century. 
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I n  the s h o r t  t i m e  permitted m e ,  I would l i k e  t o  t e l l  

you b r i e f ly  about the  o r i g i n ,  func t ion ,  and o rgan iza t ion  oi' 

NASA - then something of  t h e  r e l a t i o n s h i p s  between NASA and 

the Depamtment of Defense which a lso p l a y s  a v i t a l  role  i n  

the n a t i o n ' s  space program - something of the scope and 

p o s s i b l e  f u t u r e  course of t h a t  program ( I  assure you I w i l l  

t r y  t o  s tay  o f f  of Cloud 9 i n  t h a t  r e c i t a l )  -- something of 

the p a r t i c u l a r  t e c h n i c a l  problems t h a t  f a c e  u s  and of t h e  

probable  c o s t s  t o  the n a t i o n  as we push ahead i n  t h i s  new 

f i e l d  of s c i e n t i f i c  i n q u i r y  and technologica l  development. 

Perhaps, i n  conclusion, I can re la te  these a c t i v i t i e s  t o  

the importance t h a t  I b e l i e v e  resides i n  the a c t i v i t i e s  

of i n s t i t u t i o n s  such as your  own -- and something of m y  

own t h ink ing  on o u r  response, as 
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a people, t o  t he  important cha l lenges  t ha t  f a c e  t h i s  n a t i o n .  

Following three months of debate  l as t  spr ing ,  the Congress enacted 

and t h e  P res iden t  s igned i n t o  law on t h e  29th of Ju ly ,  1958, t h e  National 

Aeronautics and Space Act. Declaring the p o l i c y  of t h e  United States 

t o  be " that  a c t i v i t i e s  i n  space should be devoted t o  peaceful  purposes 

f o r  t h e  b e n e f i t  of a l l  mankind," the  Act d e c l a r e s  tha t  such a c t i v i t i e s  

shall be t h e  r e s p o n s i b i l i t y  of and sha l l  be d i r e c t e d  by a c i v i l i a n  agency 

e x e r c i s i n g  c o n t r o l  over  ae ronau t i ca l  and space a c t i v i t i e s  of t h e  United 

S t a t e s  -- w i t h  t he  important except ion t h a t  a c t i v i t i e s  p e c u l i a r  t o  o r  

p r imar i ly  a s soc ia t ed  with t h e  development of weapons systems, m i l i t a r y  

ope ra t ions ,  o r  t h e  defense of t h e  na t ion ,  inc luding  p e r t i n e n t  r e sea rch  

and development a c t i v i t i e s ,  s h a l l  be d i r e c t e d  by t h e  Department of Defense. 

Provis ion  was then  made f o r  t he  Pres ident  t o  determine, i n  cases  of d i s -  

pu tes  over  j u r i s d i c t i o n ,  whether t h e  c i v i l i a n  agency o r  the m i l i t a r y  

departments should be respons ib le  f o r  a p a r t i c u l a r  p r o j e c t .  

Perhaps the  most important duty placed on t h e  P res iden t  by the 

Space Act i s  t h a t  of developing "a comprehensive program of a e r o n a u t i c a l  

and space a c t i v i t i e s  to be conducted by agencies  of t h e  United S t a t e s . "  

P repa ra t ion  of such a program f o r  u l t i m a t e  approval by t h e  P res iden t  has  

been delegated t o  NASA with t h e  a s s i s t a n c e  and cooperat ion of the Depart- 

ment of Defense. To advise  him on t h i s  and o t h e r  mat te rs ,  the Congress 

provided for t h e  appointment, by t h e  P res iden t ,  of a Council -- The 

NEtional Aeronautics and Space Council with t h e  fol lowing membership: 
I 

The Pres ident  -- as chairman; The Secretary of S ta t e ;  The Sec re t a ry  

o:r Defense; The Chairman of t he  Atomic Energy Commission; The Adminis t ra tor  

. .  
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the Nctional Science Foundation, and three members from private life 

eminent in the field of science, engineering, technology, education, 

zdministration, or public affairs, Each of these public members rmst 

be confirmed by the Senate. 

Apparently assuming that there would be ample opportunity for 

debate between the civilian and military agencies over individual Sro- 

ject jurisdiction, the Act provides that the Space Council will advise 

the President on the allocation of responsibility for particular activi- 

ties and on the resolution of disputes over areas of jurisdiction. 

Onc Axrther evidence of Congressional interest in maintaining a 

f lsilr or" information and increasing collaboration between the civilian 

and military program was the establishment of a Civilian-Military 

Liaison Committee. As presently constituted, in addition t o  the Chair- 

men, there are four members of this Committee representing the military -- 
one f rom each of the services and one from the office of the Secretary 

3 2  Defense -- and fou r  members representing NASA. 

Thus far, it has been possible to agree on the division 02 labor 

GS between the military departments and NASA. ?&ether or not the present 

division of effort is sound and will continue unchanged is not clear to 

xe. This space business is in its infancy. ;:e have very little of the 

fundamental information necessary to the undertaking, with msurance, of 

rxxy of the systems about which there has been m c h  t a l k  and speculctlon, 

Oizerationsl systems of interest to t he  m i l i t a r y  need much exploratory 
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research  arwi development work before  we can be s u r e  of t h e i r  u se fu lness  

or e f f e c t i v e n e s s ,  For t h e  moment, however, you can rest assured  that  

over-lapping and dup l i ca t ion  i s  a t  a c o n t r o l l e d  minimum, and tha t  the 

in te rchange  of information between agencies  18 a t  a reasonably satis-  

factory l e v e l .  

But I was going to t e l l  you a b i t  about the  make up and organiza- 

t i o n  of  NASA be fo re  I d r i f t e d  o f f  i n t o  that  d iscuss ion  of inter-agency 

r e l a t i o n s h i p s .  A s  you may know, the Space Act provided for the ab- 

so rp t ion  by NASA of the  personnel  and f a c i l i t i e s  of the  NACA organiza- 

t i o n  -- some 8,000 s c i e n t i s t s ,  engineers ,  and support ing personnel  -- 
and the  g r e a t  l a b o r a t o r i e s ,  now known as Research Centers,  a t  Langley 

F i e l d  i n  Virginfa ,  Moffett F i e l d  i n  Cal i forn ia ,  and here i n  Cleveland 

a t  Hopkins Airport Smaller,but very important a c t i v i t i e s ,  are the 

High Speed F l i g h t  S t a t i o n  a t  Edwards A i r  Force Base i n  Ca l i fo rn ia ,  

and the Rocket launching f a c i l i t y  a t  Wallops I s l a n d  on the  V i r g i n i a  

Coast 

On the  first of October, 1958, we o f f i c i a l l y  set up shop, absorbed 

the  NACA and accepted the  t r a n s f e r  of the  Vanguard p r o j e c t  from the  

Naval Research Laboratory. Before the end of November, more than  200 

able s c i e n t i s t s  had t r a n s f e r r e d  to NASA from the Naval Research Labor- 

a t o r y  inc lud ing  the  bulk of the Vanguard p r o j e c t  personnel and some 

fine s c i e n t i s t s  i n t e r e s t e d  i n  upper atmosphere research.  

On 3 December, t h e  Jet  Propulsion Laboratory i n  Pasadena, Cali- 

fo rn ia ,  was t r a n s f e r r e d  t o  NASA f r o m  t h e  Army by a P r e s i d e n t i a l  Execu- 

t i v e  Order,  Operated by the C a l i f o r n i a  I n s t i t u t e  of Technology under 

con t r ac t  t o  NASA, t h i s  l abo ra to ry  employs 2,300 people on a v a r i e t y  
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of research  and development p r o j e c t s  i n  propuls ion,  guidance and ?on i; ,301, 

and t r a c k i n g  and te lemetry,  as well  as  t h e  design and cons t ruc t ion  c ) [ '  

s c i e n t i f i c  payload packages. P resen t ly  t h e  respons ib le  systems co l i t  r ac -  

tor on the Sergeant missile, t h i s  l abora to ry  w i l l  be phaser? cut  01' ti?.. 

Army's program by early 1960 and w i l l  be a c t i v e  e n t i r e l y  on space nro-  

j e c t s ,  

By t h e  end of June, 1959, NASA w i l l  employ 9,000 people r-,dc?i.- 

t i o n  t o  t he  2,300 on the r o l e s  a t  the  Jet  Propulsion Laboratory. The 

f i s c a l  yea r  1960 budget contemplates a f u r t h e r  i n c r e a s e  of 1 , 3 C O  cm- 

nloyees,  l a r g e l y  i n  t h e  engineer ing and sc ience  a reas ,  b y  June l$&. 

Seyond that ,  I would not ca re  t o  p r e d i c t  except t h a t  I a m  cornr.:it'ced 

t o  t h e  idea of keeping t h e  governmental es tabl ishment  as srr,all a s  we 

can, c o n s i s t e n t  w i t h  mainLaining an in-house a b i l i t y  t o  manage t h e  

business i n  an i n t e l l i g e n t  and aggress ive  manner. 

A s  t o  t h e  program, i t  i s  necessary t h a t  we understand t h a t  NASA 

is an agency devoted to research ,  development, and exp lo ra t ion  i n  

ae ronau t i c s  and space. Thus you would expect to f i n d  and, indeed, 

you d o  f i n d  i n  o u r  program a broad underlying base of a c t i v i t i e s  i n  

the sc iences .  T h i s  e f f o r t  i s  d iv ided  i n t o  severa l  major f i e l d s  of 

i n t e r e s t  among which are s tLdies  of atmospheres (both  o u r  own and 

'ihose i n  space and i n  t h e  v i c i n i t y  of o t h e r  p l a n e t s )  ionospheres,  

t;.ner;;etir, p a r t i c l e s ,  e l e c t r i c  and magnetic f i e l d s ,  g r a v i t a t i o n a l  

f l e l d s ,  astronomy, and bio-sciences.  There is ,  as you can imagine, 

cons iderable  over lap  mmng t h e  d i f f e r e n t  areas, and s tudy of t h e s e  

v a r i o u s  i n t e r - r e l a t i o n s h i p s  w i l l  be an important p a r t  of o u r  space 

scfences  program. 
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T h i s  work must be c a r r i e d  out  by use of instrumented s a t e l l i t e s  

and space probes. I n i t i a l l y ,  these have been r e l a t i v e l y  s m a l l  payload 

packages capable of sensing and providing information on a few of t h e  

phenomena encountered. Already, however, a s u f f i c i e n t  amount of i n -  

formation of a novel c h a r a c t e r  has been c o l l e c t e d  t o  make i t  impera- 

t i v e  tha t  second-generation, more d i f f i c u l t  experiments be undertaken. 

Under the d i r e c t i o n  of o u r  Space Sciences Div is ion  j u s t  such a program 

has been l a i d  out  w i t h  t h e  aid of recommendations from a number of 

sources,  inc luding  p a r t i c u l a r l y  t h e  Space Science Board of the National 

Academy of' Sciences.  I n  the  years ahead, it seems c l e a r  t o  m e  t h a t  

t h i s  sort of  program will grow, not so much i n  numbers of experiments, 

but  i n  complexity and c o s t ,  Simple, s i n g l e  purpose experiments will g ive  

way t o  those  tha t  w i l l  involve  much more s o p h i s t i c a t e d  ins t rumenta t ion  

i n  sa te l l i t e  and space probe packages capable of making a v a r i e t y  of 

measures of phenomena simultaneously.  

By such use  of s a t e l l i t e s  and space probes, w e  expect to accomplish 

one of the  major o b j e c t i v e s  of our  n a t i o n a l  space program --- the  en -  

rfchment of knowledge --- t h e  ga in ing  of a be t te r  understanding of t h e  

e a r t h  on which we l i v e ,  of  t h e  moon and t h e  p l ane t s ,  and of t h e  nearby 

and d i s t a n t  space environment. I c a n ' t  g ive  you d o l l a r  amounts f o r  

t h e  pay-of'fs r e s u l t i n g  from t h i s  k i n d  of e f f o r t .  I c a n ' t  say how soon 

those  pay-offs  w i l l  be r e a l i z e d ,  But I can say tha t  I b e l i e v e  s i n c e r e l y  

t h a t ,  i n  t h e  r e l a t i v e l y  near  f u t u r e ,  s a t e l l i t e s  w i l l  be widely used i n  

meteorology, and i n  world-wide communications. Experts  i n  those f i e l d s  

estimate that  t h e  value of such advances w i l l  be counted i n  t h e  b i l -  

l i o n s  of d o l l a r s  annual ly .  Thesz are no t  m y  f i g u r e s ,  but there  seems 

t o  be evidence t o  support  such p red ic t ions .  
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Impressive as such returns  may appear t o  be from our  s c i e n t i f i c  

exp lo ra t ion  i n  t h i s  new environment, I have an i n n e r  convic t ion  t h a t  i n  

the  y e a r s  t o  come, there w i l l  be other,  more important g a i n s  from what 

w e  l e a r n  i n  space. 

I f  the h i s t o r i c  p a t t e r n  i s  followed, they w i l l  be ones tha t  w i l l  dwarf 

t hose  we see only  dimly today. 

They will be ones we don ' t  even a n t i c i p a t e  today. 

There i s  another  aspect of space f l i g h t  which, i n  m y  op i r ion ,  i s  

of the utmost importance. . .at tainment of the  a b i l i t y  f o r  man himself 

t o  t r a v e l  i n t o  space, when he w i l l ,  where he w i l l ,  as f a r  as he w i l l .  

There may be some who w i l l  wonder about the use fu lness  of a t -  

tempting manned f l i g h t  i n t o  space i n  view of the p resen t  l i m i t e d  know- 

ledge  about the space environment, But man, himself ,  i s  t h e  best p i ece  

of ins t rumenta t ion  w e  know about.  No amounts of ins t rumenta t ion  tha t  

we can devise  w i l l  t e l l  u s  as much about the moon, o r  Venus, o r  Mars, 

as man himself w i l l  be able t o  r epor t ,  once he has v i s i t e d  those  

d i s t a n t  spheres.  

Sending man s a f e l y  i n t o  space i s  an arm-stretching, mind-stretching 

undertaking that  t h r i l l s  every one of us .  It commands a l l  o u r  energ ies ,  

a l l  o u r  enthusiam, a l l  o u r  determinat ion.  By r equ i r ing  from a l l  of u s  

o u r  very  best, P ro jec t  Mercury w i l l  r e s u l t  i n  much ear l ie r  development 

of  t h e  technology needed f o r  o t h e r  d i f f i c u l t  space missions.  

These are the missions we must undertake and s u c c e s s f u l l y  perform. 

The  astronomer knows t h a t  i f  he can use  h i s  t e l e scope  o u t s i d e  of the 

ear th 's  atmosphere he w i l l  be able t o  extend h i s  a b i l i t y  t o  see and 

t o  understand a great deal more about the universe  and the galaxy o f  

which we are a part .  S imi la r ly ,  s c i e n t i s t s  i n t e r e s t e d  i n  o t h e r  branches 
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of knowledge hope t o  sweep away barriers t o  enable  a more complete 

understanding of the physical  and b io log ica l  processes of which they 

now have only  l i m i t e d  understanding. What I am here emphasizing once 

aga in  i s  t h e  f a c t  t ha t  o u r  o b j e c t i v e  i n  working i n  space i s  the  acqu i s i -  

t i o n  of new, fundamental knowledge. From t h e  a p p l i c a t i o n s  of t ha t  

knowledge w i l l  come the processes  and systems which, i f  used wisely,  

should b e n e f i t  mankind the war ld  over.  

T h i s  sounds l i k e  a s u r p r i s i n g l y  simple task, doesn ' t  i t ?  The 

p resen t  s ta te  of t h e  art  i n  p rope l l an t s ,  i n  communications, instrumen- 

t a t i o n ,  e l ec t ron ic s , and  a v a r i e t y  of o t h e r  areas of  applied sc i ence  

permits o u r  undertaking these tasks. What l i e s  ahead i s  an engineer- 

i n g  and management job of impressive dimensions and great d i f f i c u l t y .  

For  you, as engineers  and managers, l e t  m e  po in t  ou t  the important 

problem areas tha t  c a l l  f o r  s o l u t i o n s  i f  we are t o  be able to send 

a l o f t  the s c i e n t i f i c  ins t rumenta t ion  and, u l t ima te ly ,  man himself t o  

ga in  the  new knowledge w e  seek. 

Broadly speaking, the  areas of greatest concern t o  us  are those  

of propuls ion,  of veh ic l e  guidance and con t ro l ,  of t r ack ing  and the  

a c q u i s i t i o n  of data, and t h e  reduct ion  of that  data -- great q u a n t i t i e s  

of it -- t o  a form use fu l  t o  the experimenter,  Dealing wi th  these one 

by one, and b r i e f ly ,  i t  i s  necessary f irst  to understand that  t h e  ; ~ ~ ~ c y - t  - 

s i o n  or booster systems w e  now use  were developed f o r  b a l l i s t i c  missiles, 

wi th  the s ing le  exception of the  Vanguard rocket system which has only 

very  l i m i t e d  payload c a p a b i l i t y .  That t h e  J u p i t e r ,  Thor, and Atlas 

are meeting the  requirements of t h e i r  b a l l i s t i c  missile mission seems 

to be i n  ques t ion ,  And f o r  the f i r s t - g e n e r a t i o n  experiments i n  space, 
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it  has been p o s s i b l e  t o  so modify them tha t  a d d i t i o n a l  rocket stages 

of lesser  t h r u s t  could be carried by them i n  p l ace  of a warhead, A 

good and useful ad hoc so r t  of job has been done but t h e  s c i e n t i f i c  

payload ca r ry ing  capac i ty  l eaves  much t o  be desired as we move t o  

t h e  second-generation of experiments,  

To provide t h e  increased  t h r u s t  requi red  two new developments 

are under way -- t h e  f irst ,  a clustel .  o f  e x i s t i n g  engines  t o  g ive  a 

c a p a b i l i t y ,  hopefu l ly  by 1962, of 1; m i l l i o n  pounds of t h r u s t  as a 

first stage boos te r  rocket  and second, a new, single-chamber engine 

of 1 t o  1% m i l l i o n  pounds t h r u s t  which u l t i m a t e l y  can be c l u s t e r e d  

t o  provide 6 to 9 m i l l i o n  pounds of t h r u s t ,  

first stage boosters ,  s u i t a b l e  upper stage rockets ,  some us ing  high 

energy f u e l s ,  are under development. The purpose i s  to produce a 

family of space v e h i c l e s  t o  be assembled from a minimum number of 

boos t e r  and upper s t a g e  rocke t s  t o  perform whatever range of miss ions  

may be desired. Longer range developments i nc lude  work on nuc lea r  

propuls ion by the  Atomic Energy Commission and on i o n  and plasma je ts .  

These systems seem p a r t i c u l a r l y  s u i t a b l e  f o r  propuls ion i n  i n t e r -  

p l a n e t a r y  space. Important work on high energy p r o p e l l a n t s  and on 

these advanced propuls ion systems i s  being c a r r i e d  on at  the Lewis  

Research Center here i n  Cleveland. 

I n  a d d i t i o n  t o  these 

It i s  necessary a t  t h i s  po in t  t o  n o t e t h a t  we are undertaking - - 
indeed, we must undertake,  -- developmencs i n  rocket  systems which 

match and i n  some cases exceed i n  complexity, the  b a l l i s t i c  missile 

rockets now i n  use  by the  mi l i t a ry .  And you are aware, I a m  sure, that  

the b a l l i s t i c  missile bus iness  is not a cheap bus iness ,  

. .. ~ . _. -. . ' .  , . , -".. . ., 
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Moving on, i t  i s  c l e a r  tha t  t h e  requirements f o r  p r e c i s i o n  i n  

p l ac ing  s a t e l l i t e s  i n  o r b i t  and i n  d i r e c t i n g  probes t o  p a r t i c u l a r  

p o i n t s  i n  space w i l l  r e q u i r e  s u b s t a n t i a l  improvements i n  guidance and 

c o n t r o l  systems. It i s  equal ly  c l e a r  t h a t  there i s  l i t t l e  use i n  carry-  

i n g  ou t  these experiments u n l e s s  w e  have a completely adequate system 

f o r  t r ack ing  and f o r  r ece iv ing  data t r ansmi t t ed  from o u t e r  space. 

And the reduct ion  and a n a l y s i s  of t ha t  data i s  a task of tremendous 

propor t ions .  

A s  I have poin ted  out ear l ier  i n  t h i s  d i scuss ion ,  our  s c i e n t i s t s  

cannot g e t  on w i t h  t h e  task of acqui r ing  t h e  new knowledge we seek un- 

til o u r  engineers  and those  of o u r  c o n t r a c t o r s  so lve  the many d i f f i c u l t  

engineer ing problems that  f a c e  us .  These are r a p i d l y  changing times, 

t echno log ica l ly  speaking, The engineer  dea l ing  w i t h  these matters must 

s t r e t c h  himself t o  keep up w i t h  t h e  advancing s t a t e -o f - the -a r t .  Here, 

the  f i n e  educa t iona l  work of o rgan iza t ions  such as t h i s  Technical 

S o c i e t i e s  Council can p l an  an important p a r t  i n  improving the under- 

s tanding  and c a p a b i l i t i e s  of i t s  members i n  t he  many areas of tech-  

nology involved,  

I n  conclusion, I would l i k e  t o  have you understand a b i t  of what 

i s  involved i n  t h i s  program i n  t he  w a y  of money. NACA -- o u r  predeces- 

sor organ iza t ion  -- was ope ra t ing  a t  a l e v e l  of $100,000,000 when i t  

was absorbed by NASA l as t  October. T rans fe r s  from the mi l i ta ry ,  ap- 

p r o p r i a t i o n s  granted,  and supplemental appropr i a t ions  now under consi-  

d e r a t i o n  by t h e  Congress w i l l  provide us  the t o t 6 1  sum of $384,000,000 

f o r  t h i s  f i s c a l  yea r ,  

1960. Our counterpar t  o rgan iza t ion  i n  t h e  Pentagon -- the Advanced 

We have requested $485,000,000 f o r  f i s c a l  year 



- 12  - 
Research P r o j e c t s  Agency -- w i l l  spend perhaps $325,000,000 i n  f i s c a l  

year 1960. Thus we  are already planning t o  o p e r a t e  a t  a l e v e l  i n  ex- 

cess of $800,000,000 annual ly  i n  ou r  second f u l l  year of space explora-  

t i o n  for both  c i v i l i a n  and m i l i t a r y  purposes.  

I spoke ear l ie r  o f  t h e  propuls ion  systems under development. I f  

t h i s  program i s  carried out  as now planned, i t  w i l l  c o s t  more than  2 

b i l l i o n  d o l l a r s  i n  the next 6 to 8 years .  

(Mercury) most c e r t a i n l y  w i l l  involve  expendi tures  of more than  $2,000, 

000 by the t i m e  we have completed the f irst  success fu l  manned o r b i t a l  

f l i g h t ,  Only the o t h e r  day, t e s t i f y i n g  before  a Congressional Commit- 

t e e ,  I guesst imated t h a t  w i t h i n  two years, c i v i l i a n  space a c t i v i t i e s  

would r e q u i r e  support  a t  an annual rate of  one b i l l i o n  d o l l a r s  o r  more. 

A s  D r ,  Dryden, t h e  h igh ly  respec ted  Deputy Adminis t ra tor  of  NASA has 

said, " T h i s  i s  an expensive game that only b i g  n a t i o n s  can play."  

da'te, only two such n a t i o n s  are r e a l l y  i n  the r ace  -- Russia and t h e  

United States. 

The man-in-space p r o j e c t  

To 

A s  of the p resen t  t i m e ,  t h e  Sov ie t s  possess  propuls ion systems 

of much greater thrus t  than  ours .  T h i s  s i t u a t i o n  arises largely ou t  

of t h e  f a c t  that they started i n  t h i s  bus iness  s i x  o r  more years ear l ie r  

than  w e  d id .  It w i l l  cont inue t o  p r e v a i l  f o r  a t  least e igh teen  months. 

I n  that time period,  i t  i s  wholly p o s s i b l e  -- even probable  -- that  

they w i l l  p l a c e  a manned s a t e l l i t e  i n  o r b i t .  I f  w e  were t o  have a v a i l -  

able t o  u s  b i l l i o n s  of d o l l a r s  a year i n s t e a d  of the hundreds of m i l -  

l i o n s  we now have, we could not  shor ten  by any apprec iab le  amount t h e  

span of t i m e  which must elapse before  w e  have t h r u s t  c a p a b i l i t y  ade- 

ouc?t,e to our  space tasks. A s  I have said before  i n  o t h e r  p u b l i c  state- 

ments, money can buy time t o  a l imi t ed  ex ten t  -- i t  more o f t e n  w i l l  
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provide insurance  by making p o s s i b l e  t h e  pursuing of several a l t e r n a t e  

courses  of a c t i o n  and development s imultaneously,  Much as I would l i k e  

t o  say to you that  we w i l l  be t h e  first to put  a man i n t o  space -- and 

tha t  la rge ly  because of world-wide prestige tha t  w i l l  c e r t a i n l y  a t t a c h  

to such an accomplishment -- I can only  say that we are d r i v i n g  ahead 

w i t h  a l l  o u r  ene rg ie s  and pushing p resen t  s t a t e -o f - the -a r t  knowledge 

to i t s  l i m i t s  on t h i s  p r o j e c t .  

I: have talked money cos t s ,  but there are o t h e r s ,  One of t h e  

heav ie s t  of these c o s t s  w i l l  be measured i n  terms of e f f o r t . . . u n -  

r e l en t ing ,  determined e f f o r t  by t e n s  of thousands of t a l e n t e d  s c i e n t i s t s ,  

engineers, and a r t i s a n s . . .  If we are to exce l  i n  space, we w i l l  do so 

i n  competit ion w i t h  others f o r  whom there are no thoughts of' t h e  b d a y  

week o r  the "-hour day. 

I have said that  the d o l l a r  c o s t s  will extend over  the years, So 

w i l l  our  e f f o r t s  to t r a i n  t h e  t e c h n i c a l  brainpower tha t  w i l l  be needed. 

A s  president-on-leave at  Case, i t  may be only  n a t u r a l  t ha t  I c a l l  f o r  

more r igorous  educat ion of o u r  youth,  But I speak as a p l a i n  c i t i z e n  

when I quickly  add tha t  u n l e s s  a l l  of us demonstrate our be l ie fs  by 

o u r  own wi l l i ngness  to work long and hard to succeed i n  o u r  space 

e f f o r t s  and, i n  f a c t ,  every th ing  else w e  do as a na t ion ,  then w e  c a n ' t  

be surprised i f  o u r  youngsters  fo r sake  t h e i r  books f o r  t h e  joys  provided 

by jukeboxes and conve r t ib l e s .  

J u s t  wishing won't m a k e  o u r  dreams come t r u e .  The Russians know 

t h i s  f a c t ,  We need t o  relearn i t ,  

- END - 

. . __. .. - . * . ~  . . ,. . . . . .. . . .. .. . . _ I . .  
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JUNO I1 FACT SHEET 

No. 2 

The Juno I1 carrier rocket used in the U. S, space probe 

experiment is based upon the Army-developed JUPITER Intermediate 

Range Ballistic Missile. The rocket consists of a modified JUPITER 

serving as the first stage and a three-stage cluster of solid 

propellant rockets placed in a spinning tub mounted in the nose o f  

- 
the first stage, 

The rocket is 76 feet long and weighs about 60 tons o r  120,000 

pounds when fueled, 

Main Stage Propulsion 

The JUPITER booster was modified for this special space role 

to increase fuel capacity, Fuel for the booster propulsion system 

is a high grade kerosene; oxidizer is liquid oxygen. 

The vehicle's tank area begins at a point above the space 

occupied by the thrust unit, Bulkheads separate the engine compart- 

ment from the liquid oxygen tanksJ these tanks from the fuel tanks, 

and the fuel tanks from the instrument compartment at the upper end 

of%he first stage. 

The smooth outer shell of' the JUPITER booster is also the inner 

wall of the storage tanks, It is fashioned from aluminum alloy rolled 

from flat sheets, 

A bell-shaped thrust chamber is used to combine high altitude 

efficiency with maximum performance at low altitude, The chamber is 

gimballed to allow use of the engine exhaust stream in controlling 
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d i r e c t l o r ? ,  To provide cool ing f o r  t h e  chamber during ope ra t ion ,  f u e l  

f G r  t h e  engiile c i r c u l a t e s  through t h e  chamber wal l s  before  being f e d  

ti-lrough t h e  i n j e c t o r  i n t o  t h e  combustion a rea .  

Upper St ages 

The upper s t a g e s  of t h i s  launching veh ic l e  were o r i g i n a l l y  

developed for t h e  JUPITER-C by NASA’s J e t  Propuls ion Laboratory.  

‘l’he up2er assembly i s  f i t t e d  i n t o  a r o t a t i n g  “tub1’  o r  launcher ,  

ruhdsh g i . ~ e s  s ’cabi l i ty  i n  pos t - sepa ra t ion  f l i g h t ,  much a.s a r i f l e  

b ; r . i l e t  2.3 s tab : i l l zed  by spinning.  The base o f  t h e  tub  i s  moxnted 

G ~ I  a. %:a=.ir?g. Below t h e  bear ing  and forward o f  t h e  first s t a g e  

~,u;!.nnt. cornpzrtment e l e c t r i c  motors which s p i n  the bucket 

m c ! .  .~. . ;s cl.us:;er oi” rozke t s  up t n  750 RPM, Spinning i s  initiate-d 

;Iy Sefor;e l : i _ f t c ! f f  and i s  g radua l ly  increased  i n  speed.. 

. ,  

T!;e secrjl-id s t a g e  ccinsi.sts sf’ 11 s o l i d  f u e l  rocke-bs aligned i r i  

C - ~ X L ~  ciy .?&slrilo:~ forming  a hollow c y l i n d e r  Weigh% of second s t age :  

‘7 2 I mxs 0 

1.e t ? i 4 r d  s t age ,  w2ighing 207 poilnds, c o n s i s t s  of  t h r e ?  s o l i d  

f’y.’? :* rc: cke’i;s pos.i-$iqned i n  ’i;,.iangula::. f a sh ion  e q u i d i s t a n t  f r o m  

5: 3. c: 11 c t .h e 1’: 

The  t,l-;lrd s’czge si’c.s .I:? t h e  c e n t e r  of‘ t.he r ing  formed by t h e  

::,ec~i,1;3. s tage  m : i t o r s  A f t e r  sec,ond. s t a g e  ‘burnout, t h e  t h i r d  stage 

i.gnit;es and pulls: ou t  of  i t s  encasement, 

!,?.!le t h i r d  a9d f o u r t h  s t a g e s  azd t h e  instrumented payload con- 

t i n ~ ~ r j  ‘to s p i n  ., 
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The f o u r t h  s t a g e  i s  a s i n g l e  rocket motor weighing 59 pounds, 

When it burns out  i t  i s  separa ted  f r o m  t h e  probe itself' by a small  

ex>ios_i_re charge and s?r ing,  which push t h e  payload ahead of it. 

Shroud 

A z?ecia:Ly-designed shroud encases  t h e  launching v e h i c l e ' s  

kig?:-ss;;c?ed upper assembly and payload. The shroud has  three main 

fur:ctions:: to pimtect  t h e  assembly from t h e  hea t  g m e r a t e d  by a i r  

f i o w  .+-':7ist,ioi?; to elirniiyate t he  dynamic f o r c e s  to which t h e  upper 

s';al;es ihjCVld. o'sk?,.rwise be subjec ted ;  and to provide support  for the 

a ~ o w - l i k e  angle-of'-attaclc meter which I s  r equ i r ed  i n  thls 

con!. zgura t ion  to gLve adecjmte c m t r o l  durlng i n r t i a l  s t a g e s  ol" 

1' 2- :i ' I  0 

n .  

Guidance 
r i -  J..%? gt;ida:ce and c o n t r o l  systems a r s  l o c a t e d  i n  t h e  forward 

uor$lon of' t h e  f i r s t  s t a g e  and provide t h e  only source of' guidance 

~~2fl;c:: Li-t'tof'f T!ie m i s s i l e  must " th ink"  for i t s e l f  a x l  a ,d jus t  to 

i. :.:: ei>TiT-i:PdkX1egt. The orLLy grouzd-to-rocket contyol i s  t h e  d e s t r u c t  . ,  

a y a t c m  ?i.ristallec! f o r  range s a f e t y ,  

'?'he 21.u:~ 12's guidance and c o n t r c l  equi9ment I s  a l s o  enployed 

?-:2 'L?..c cXii?lTER III13M, It is a h igh ly  accu ra t e  system known a s  

The hear5 of  the device is known as a s tab i l ized-  platform, 

sti named because, through the use o f  gyroscopes, it remains i n  a 

s tab le  position during t h e  e n t i r e  f l i g h t .  



r'ri r ing  Procedure 
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predetermined angle .  A f e w  seconds a f t e r  c u t o f f ,  the  boos te r  

(combined tank  and engine s e c t i o n  of f i r s t  stage) i s  sepa ra t ed  

f r o m  t h e  instrument  compartment by the i g n i t i o n  of explos ive  

b o l t s .  Wrapped around t h e  b o l t s  a r e  c o i l  s p r i n g s ,  When the 

explosions des t roy  t h e  b o l t s ,  t h e  sp r ings  e x e r t  a g e n t l e  push on 

t h e  instrument  compartment and s e p a r a t e  i t  c l e a n l y  from t h e  boos te r .  

T h i s  i s  followed by the  f i r i n g  of f o u r  small  l a t e r a l  k i ck  rocke t s  

contained i n  the boos te r  which cause the b o o s t e r  t o  slow down 

and move t o  t he  s i d e ,  T h i s  e l imina te s  any p o s s i b i l i t y  of the 

b o o s t e r  i n t e r f e r i n g  w i t h  the  f l i g h t  of the sepa ra t ed  upper s t ages .  

The boos te r  f a l l s  t o  t h e  e a r t h ,  while the upper assembly 

cont inues  on i t s  t r a j e c t o r y ,  The upper element c o a s t s  f o r  n e a r l y  

ne minute. The nose cone of  t h e  shroud i s  removed by explos ive  

b o l t s  and sp r ings ,  and a l a t e r a l  k i ck  rocke t  moves it t o  t h e  

s i d e .  S h o r t l y  a f t e r  t h i s ,  t h e  second s t a g e  of t he  r o t a t i n g  

upper assembly wi th in  the  shroud i s  i g n i t e d .  The assembly, now 

r o t a t i n g  a t  about 550 RPM, r a p i d l y  p u l l s  out  of  t h e  shroud, and 

t h e  t h i r d  and f o u r t h  s t a g e s  a r e  f i r e d  i n  quick sequence. Af t e r  

the  f o u r t h  s t a g e  boos ts  t h e  p robe ' s  v e l o c i t y  t o  n e a r l y  25,000 

miles  p e r  hour, the burned-out motor case  sepa ra t e s ,  l eav ing  t h e  

instrumented payload t o  cont inue i t s  journey i n t o  space,  

- END - 

. 
~ . . I . . . . . . . .. __ 
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SPACE PROBE BACKGROUND AND OBJECTIVES 

On March 27, 1958, t h e  Advanced Research P r o j e c t s  Agency of 

t h e  Department of Defense announced a s e r i e s  o f  f i v e  experiments -- 
t h r e e  by t h e  A i r  Force, two by t h e  Army -- designed t o  g a t h e r  

d a t a  from t h e  v i c i n i t y  o f  t h e  moon and beyond. The s e r i e s  was 

planned as p a r t  of t h e  U.  S .  c o n t r i b u t i o n  t o  the I n t e r n a t i o n a l  

Geophysical Year. 

After t h e  f irst  A R P A - A i r  Force l u n a r  probe (August 17, 1958), 

t h e  remaining experiments were t r a n s f e r r e d  by Executive Order to 

t h e  Nat ional  Aeronautics and Space Adminis t ra t ion on October 1, 1958. 

Here i s  a br ief  review of t h e  t e s t s  c a r r i e d  out  to da te :  

On August 17, 1958, t h e  A i r  Force B a l l i s t i c  Miss i l e  Div is ion ,  

under ARPA d i r e c t i o n ,  launched the f i rs t  U .  S.  l u n a r  probe. An 

engine f a i l u r e  i n  t h e  f irst  s t a g e  of t h e  fou r - s t age  Thor  Able I 

rocket  caused t h e  v e h i c l e  to blow up 77 seconds a f t e r  l i f t - o f f .  

(The probe w a s  not  named.) 

The second l u n a r  probe a t tempt  by AFBMD -- and the f i r s t  

under NASA d i r e c t i o n  -- took p l ace  on October 11, 1958. 

ch r i s t ened  Pioneer I, t r a v e l e d  71,300 miles i n t o  space and was 

The probe, 

deemed a q u a l i f i e d  success .  

The next AFBMD-NASA l u n a r  probe a t tempt ,  on November 8, 1958, 

ended when t h e  c a r r i e r  r o c k e t ’ s  t h i r d  s t a g e  f a i l e d  t o  i g n i t e .  T h i s  

was Pioneer 11. 

, I . - - . . , . . .  . . .~ . ... .- ._ . . . .. . . . . ._ . . . , . . . . . . ._ . . . . 
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T h e  f o u r t h  t es t  w a s  a deep space probe on December 6, 1958, 

by NASA w i t h  t h e  a s s i s t a n c e  of t h e  Army. P i o n e e r  I11 revea led  

va luable  r a d i a t i o n  d a t a  and, l i k e  Pioneer I, w a s  considered a 

q u a l i f i e d  success .  

The upcoming experiment i s  being conducted by NASA wi th  t h e  

a s s i s t a n c e  of  the Army. It i s  t h e  f i f t h  and l a s t  i n  t h e  U . S . -  

I G Y  series being completed by NASA. There w i l l  be l a t e r  non-IGY 

l u n a r  and space probes.  

The o b j e c t i v e s  of t h i s  t es t  a r e  s i m i l a r  t o  t hose  of t h e  

December 6 experiment: 

. . .  To achieve an earth-moon t r a j e c t o r y .  

... To probe t h e  phys ica l  l i m i t s  of t h e  Great Radiat ion B e l t  

( t h e  two so-ca l led  Van A l l e n  r a d i a t i o n  be l t s  discovered by the 

Army's Explorer s a t e l l i t e s  and Pioneer 111). 

... To determine t h e  ex ten t  of r a d i a t i o n  i n  the v i c i n i t y  of 

t h e  moon. 

... To t e s t  a p h o t o e l e c t r i c  sensor  which w i l l  r e a c t  t o  the 

l i g h t  of t h e  moon and r e p o r t  t h i s  f a c t  back t o  e a r t h  w i t h  aud ib le  

r a d i o  p u l s a t i o n s .  The sensor  w i l l  be a c t i v a t e d  when it g e t s  about 

140,000 m i l e s  from e a r t h .  When it reaches  about 20,000 m i l e s  from 

the  moon, t h e  sensor  w i l l  s tar t  t o  sen t  i t s  r a d i o  p u l s a t i o n s .  (See 

Ins t rumenta t ion  r e l e a s e  .) 

P a r t i c i p a n t s  i n  P r o j e c t  

NASA's J e t  Propulsion Laboratory a t  California I n s t i t u t e  of 

Technology, Pasadena, C a l i f o r n i a ,  developed the  second, t h i r d  and 

f o u r t h  s t a g e s  of t h e  Juno I1 rocke t ,  the s c i e n t i f i c  payload and 

- .- , . .  . .. . . . . . . ~ . . . . . .  . . . .  
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prepared t r a j e c t o r y  data. D r .  W i l l i a m  H.  P icker ing  i s  D i r e c t o r  

o f  JPL.Dr.J.E.Froehlich i s  J P L ' s  space probe p r o j e c t  d i r e c t o r .  

The  first stage, a modif ied Ar-my J u p i t e r  IRBM, was developed by 

the Army B a l l i s t i c  Missile Agency (ABMA) , Huntsv i l l e ,  Alabama. 

ABMA i s  an element of t h e  Army Ordnance Missile Command. Maj. 

Gen. John B.  Nedaris i s  commanding gene ra l  of AOMC. ABMA i s  

a l s o  r e spons ib l e  for assembling and launching Juno I1 and f o r  

c a r r y i n g  out  t h e  e a r l y  t r a c k i n g  phase. JPL d i r e c t s  t h e  long-range 

t r a c k i n g  phase. 

Hundreds of i n d u s t r i a l  f a b r i c a t o r s  and s u p p l i e r s  have con- 

t r i b u t e d  t o  t h e  J u p i t e r  f i r s t  stage of Juno 11. The Chrys le r  

Corp., D e t r o i t ,  Michigan i s  t h e  J u p i t e r  prime c o n t r a c t o r ,  a l though 

t h e  boos te r  used i n  t h i s  p r o j e c t  was f a b r i c a t e d  by KBMA a t  

Hun t sv i l l e .  Chrys le r  fu rn i shed  engineer ing  s e r v i c e s  and some 

hardware. 

Ma,jor J u p i t e r  subcon t rac to r s  are:  Ford I n s t r u m e n t  Co., 

Lonp I s l a n d  C i t y ,  New York, guidance and c o n t r o l  components; 

Rocketdyne Div is ion ,  North American Aviation, Canoga Pa rk ,  Ca l i f . ,  

p ropuls ion .  Reynolds Metals Co., S h e f f i e l d ,  Ala,, normally con- 

s t r u c t s  b a l l i s t i c  s h e l l s  f o r  Chrys le r  - produced J u p i t e r ,  For 

this p r o j e c t ,  Reyno1d.s b u i l t  t h e  shel l  o f  t h e  r o t a t i o n a l  launcher .  

A Word About J P L . . .  

J P L  i s  a government-owned r e sea rch  and development f a c i l i t y  

operated by Cal-Tech f o r  NASA. 

upper Arroyo Seco nea r  Pasadena, C a l i f o r n i a ,  JPL today i s  s t a f f e d  

by 2,300 p r o f e s s i o n a l  and  t e c h n i c a l  personnel  provided by Cal-Tech. 

Covering more than 80 a c r e s  i n  t h e  

.. . . ... _. . .. . .. . . .~ - . . .. 
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Included. among these s p e c i a l i s t s  a r e  recognized leadelas i n  su.ch 

f i e l d s  a s  chemis t ry  and materials,  e l e c t r o n i c s  and ins t rumenta t ion ,  

aero-dynamics and engineer ing .  

The  mission of JPL i s  th ree - fo ld :  ( I )  To o r i g i n a t e ,  develop,  

and t e s t  new guided-missile systems. ( 2 )  To conduct suppor t ing  

r e sea rch  i n v e s t i g a t i o n s  i n  t h e  phys ica l  s c i ences  for the  purpose 

of a c q u i r i n g  basic  data a p p l i c a b l e  to t h e  v a r i e d  a s p e c t s  o f  weapon- 

system development. (3)  To undertake f e a s i b i l i t y  and eva lua t ion  

s t u d i e s  of proposed and/or p rev ious ly  i n i t i a t e d  programs of s p e c i a l  

i n t e r e s t  to tk n a t i o n .  

The JPL Pasadena i n s t a l l a t i o n  i n c l u d e s  20- and l 2 - i n c h  super- 

son ic  wind t u n n e l s  ( a  t h i r d  tunne l  for hypersonic  t e s t i n g  i s  being 

c o n s t r u c t e d ) ,  as vrell a s  i n d i v i d u a l  l a b o r a t o r y  and a s s o c i a t e d  

f a c i l i t i e s  f o r  fundamental r e sea rch .  Combination l a b o r a t o r y  and 

t e s t  f a c i l i t i e s  provide  f o r  t n e  a p p l i c a t i o n  of b a s i c  r e sea rch  

data to c o n t r o l l e d  tests.  Also maintained a t  J P L  are process ing  

u n i t s  and t e s t  c e l l s  for p r o p e l l a n t  t e s t i n g  and eva lua t ion .  An 

in s t rumen ta t ion  i n s t a l l a t i o n ,  connected wi th  ma. j o r  t e s t  facilities 

and fu rn i shed  w i t h  a v a r i e t y  o f  equipment, f a c i l i t a t e s  the  

r eco rd ing  and r educ t ion  of t e s t  data.  The formal documentation of 

a l l  a s p e c t s  of these v a r i o u s  research and development p r o j e c t s  i s  

one of t h e  ch ief  products  of JPL. The l a b o r a t o r y  a l s o  main ta ins  

a l i b r a r y  of l50,OOO volumes -- one of t h e  n a t i o n ' s  most complete 

compendiums of s c i e n t i f i c  l i t e r a t u r e  r e l a t i n g  t o  j e t  propuls ion  

and to o t h e r  fields p e r t i n e n t  t o  guided m i s s i l e  development. 

. .  . . . I_ . _ .  .. . - . , - .." .. n_. . .I.__ . - " " ._. , . .. . 
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The Laboratory has  four e x t e r n a l  f a c i l i t i e s :  a s t a t i c -  

t e s t i n g  a r e a  f o r  t e s t i n g  lar,a;e rocke t  motors a t  Edward-s A i r  Force 

BLtse, !duroc, C a l i f o r n i a ;  a f i e l d - t e s t i n g  ope ra t iona l  u n i t  f o r  

m i s s i l e  f l i g b t  t e s t s  a t  t h e  Army's White Sands Proving Ground, 

Las Crixes ,  New Mexico; a d d i t i o n a l  t e s t i n g  - f a c i l i t i e s  a t  t h e  

A t l a n t i c  Miss i l e  Range and t h e  Goldstone Tracking S t a t i o n  a t  

Camp I r w i n ,  C a l i f .  

A Word About ABMA ... 
ABMA embraces key i n s t a l l a t i o n s  engaged i n  rocke t ,  m i s s i l e  

and. space programs i n  Alabama and N e w  Mexico. 

The Command i s  charzed w i t h  a l l  A r m y  Ordnance r e s p o n s i b i l i t i e s  

i n  t '?e miss i le -space  f i e l d .  T h i s  i nc ludes  development, product ion,  

s to rage  and maintenance o f  Army rocket  and guided m i s s i l e  weapons 

systems, and conduct of space p r o J e c t s  as  ass igned  by NASA and ARPA. 

A O M C ' s  r e sources  and c a p a b i l i t i e s  cover a wide range, from 

pro to type  production o r  t h e  JUPITER IRBM, b a s i c  r e s e a r c h  i n  many 

a r e a s ,  t es t  f a c i l i t i e s ,  and the launching of long-range r o c k e t s  

and space v e h i c l e s .  Fourteen major  weapons systems are under i t s  

J u r i s d i c t i o n .  Annual expendi tures  i n  support  of t h e s e  programs 

a r e  about two b i l l i o n  d o l l a r s .  

Redstone Arsenal. , Ala., s e rves  a s  headquar te rs  f o r  t h e  Command, 

t h e  ABMA, and t h e  A r m y  Rocket and Guided rclissile Agency. A l s o  

under the Command are White Sands Missile Range and  t h e  pos t  

command a t  Redstone Arsenal .  

T o t a l  personnel s t r e n g t h  of t h e  Command i s  about 29,000 persons Of  

w?om 5,000 a r e  m i l i t a r y  and 23,000 a r e  c i v i l i a n s ,  O f  the  l a t t e r ,  

. . .. - . -  , . . - .. . - . . . . . . .. - . 
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more than 4,000 are employed by Army c o n t r a c t o r s  ope ra t ing  on 

t h e  i n s t a l l a t i o n s .  

A B M A j  commanded by B r i g .  Gen. J .  A .  Barclay,  i s  America's 

f i r s t  agency c r e a t e d  e x c l u s i v e l y  f o r  t h e  performance of t e c h n i c a l  

s e r v i c e  r e s p o n s i b i l i t i e s  f o r  long range b a l l i s t i c  missiles and 

space v e h i c l e s .  T h i s  encompasses r e s e a r c h  and development, 

f a b r i c a t i o n  of components, p ro to type  product ion,  s t a t i c  t e s t i n g  

and launching, and r e s o l u t i o n  of l o g i s t i c s  support  and f i e l d  

maintenance problems. 

ABMA programs, i n  a d d i t i o n  t o  space r e sea rch ,  inc lude  the  

REDSTONE, PERSHING and JUPITER b a l l i s t i c  m i s s i l e s .  F a c i l i t i e s  

i nc lude  a large t w i n - v e r t i c a l  t e s t  s t and ,  co ld  c a l i b r a t i o n  s t a n d ,  

blockhouse, development shops and assembly b u i l d i n g s  capable  of 

f a b r i c a t i n g  complete missiles; metal lurgy,  rubber  and p l a s t i c s  

l a b o r a t o r i e s ,  a computation l a b o r a t o r y  and support ing f a c i l i t i e s .  

The p l a n t  i s  i d e a l l y  s u i t e d  t o  the  development and pro to type  

product ion of large r o c k e t s .  

Dr. Wernher von Braun heads the Agency's Development Operations 

Div i s ion .  Development Operat ions c o n s i s t s  of 10 l a b o r a t o r i e s :  

A e r o b a l l i s t i c s ,  d i r e c t e d  by Dr. E. D.  G e i s s l e r ;  Computation, Dr. 

H. Hoelzer; Fab r i ca t ion  and Assembly Engineering, Hans H. Maus; 

Guidance and Control ,  D r .  Walter Haeussermann; Research P r o j e c t s ,  

Dr. E r n s t  S tuh l inge r ;  Missile F i r i n g  ( a t  Cape Canavera l ) ,  Dr. 

Kurt Debus; S t r u c t u r e s  and Mechanics, W .  A .  Mrazek; Systems Analysis  

and R e l i a b i l i t y ,  E. W .  Neubert; T e s t ,  Karl Heimburg; Systems Support 

Equipment, Hans Hueter.  

The p resen t  s t r e n g t h  of ABMA i s  about 6,800,of whom 5,000 men a r e  

C i v i l  Serv ice  employees, 360 m i l i t a r y ,  and 1400 c o n t r a c t o r .  
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SPACE PROBE TRACKING NETWORK 

The t r ack ing  of t h e  U. S. space probe t o  be launched by a Juno 

I1 rocket  c o n s i s t s  of two p r i n c i p a l  phases -- powered f l i g h t  and 

space f l i g h t .  

The U. S .  Army B a l l i s t i c  Missile Agency, Huntsv i l le ,  Alabama, 

( an  agency of t h e  Army Ordnance Missile Command) is charged w i t h  the 

f i r s t  phase. The National Aeronautics and Space Adminis t ra t ion 's  

J e t  Propulsion Laboratory a t  Cal i forn ia  I n s t i t u t e  of Technology, 

Pasadena, Cal i f . ,  i s  respons ib le  f o r  the  second phase. 

The f i rs t  phase ends about four-and-one h a l f  minutes a f t e r  

launch when -- a l l  s t ages  having f i r e d  -- propulsion ceases and t h e  

probe becomes a body moving on a t r a c j e c t o r y  through space. 

During t h e  i n i t i a l  period, Army t r ack ing  s t a t i o n s  a t  Cape Cana- 

vera1 and M i a m i ,  F la . ,  Por t  Stewart ,  Ga., Huntsv i l le ,  Alabama, and 

t.he B a l l i s t i c  Research Laboratory, Aberdeen, Md,, fo l low t h e  probe. 

The da ta  a r e  f e d  d i r e c t l y  i n t o  the  Computations Laboratory a t  ABMA, 

Huntsv i l le ,  where they a r e  reduced and fed into a computer. 

The computer then determines the  payload ve loc i ty ;  t h e  vec tor  

angle (angle a t  which the payload is travelling with relation to 

t h e  e a r t h ' s  su r f ace )  and t h e  r e l a t i o n  of the a c t u a l  f l i g h t  path t o  

t h e  planned f l i g h t  path,  These da t a  a r e  sen t  t o  JPL, Pasadena. 

The second phase begins about f o u r  t o  f i v e  minutes a f t e r  launch 

when a 10-foot diameter JPL t r ack ing  antenna a t  Mayaguez, Puerto 

. . . . . . . .  . . .  . . .  . . . .  . . . .  ,"  -, . .  . . .  __ 
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Rfco, p icks  up the probe and holds  it f o r  the  next f i v e  o r  s i x  hours 

by which t ime the probe should have t r a v e l e d  about 50,000 m i l e s  -- 
the l i m i t  of i t s  t r a c k i n g  capac i ty .  

Before Puerto Rico has  l o s t  t h e  probe below i t s  horizon,  JPLIs 

85-foot diameter  space t r ack ing  r ad io  t e l e scope  a t  Goldstone Dry 

Lake i n  Camp Irwin, Ca l i f . ,  w i l l  a cqu i r e  t h e  s i g n a l  and lock  onto 

i t  f o r  t h e  next n ine  o r  t e n  hours.  

The g i a n t  pa rabo l i c  antenna, b u i l t  s p e c i f i c a l l y  f o r  space 

t,racking, should be a b l e  t o  r ece ive  t h e  p robe ' s  r ad io  s i g n a l  a t  

l u n a r  d i s t a n c e s  and beyond -- poss ib ly  up t o  400,000 mi l e s  from t h e  

e a r t h .  It i s  mounted on a 110-foot tower. 

The Goldstone f a c i l i t y  w i l l  funnel  t r ack ing  and t e l eme t ry  

fnfcsnnation back t o  t h e  computing c e n t e r  a t  JPL, Pasadena, which 

w i l l  a3.w hatre da t a  from the e a r l i e r  t r a c k i n g  phases. T r a j e c t o r y  

eva lua t ion  w ' l l l  be re layed  from t h e  JPL d a t a  reduct ion  c e n t e r  t o  

NASA,  Washixgton, D, C. 

AS t he  end of  i t s  f i rs t  a c q u i s i t i o n  per iod,  t h e  Goldstone 

a n t e m a  w i l l  l o s e  theprobe for about 14 hours.  During t h i s  per iod  

It" w i l l  be t r a i n e d  on t h e  horizon po in t  where t h e  probe w i l l  r e -  

appear at t h e  end of t h a t  time. 

After t h e  antenna p icks  up the probe t h e  second time, i t  w i l l  

ho ld  i t  f o r  another  n ine  to t e n  hours.  

This second acquisition per iod  by Goldstone is a crucial one; 

dur ing  this time the  probe should i n t e r c e p t  t h e  pa th  of t h e  moon, 

i t s  c l o s e s t  approach to t h e  moon coming about 34 hours a f t e r  launch. 

A t  t h i s  po in t  t h e  moon and probe a r e  over Goldstone. 

- END - 
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Pioneer  I V  Information P l a n  

1. Background 

U. S. pub l i c  information po l i cy  provides  f o r  t h e  widest p r a c t i -  
cab le  d isseminat ion  of information concerning space a c t i v i t i e s  and 
t h e  r e s u l t s  thereof  c o n s i s t e n t  w i t h  Federal  s t a t u t e  and n a t i o n a l  
s e c u r i t y .  Within t h i s  context ,  here  i s  a b r i e f  review of t h e  moon 
and space probe s e r i e s  wi th  which t h i s  information p lan  i s  concerned: 

Department of Defense announced a s e r i e s  of f i v e  experiments -- three 
by t h e  A i r  Force, two by t h e  A r m y  -- designed t o  o b t a i n  data from t h e  
v i c i n i t y  of the moon and beyond. 

remaininr experiments were t r a n s f e r r e d  by Executive Order t o  the 
Nat ional  Aeronautics and Space Administration on October 1, 1958. 
Here i s  a brief  review of t h e  t e s t s  c a r r i e d  out  t o  da te :  

On March 27, 1958, the Advanced Research P r o j e c t s  Agency of t h e  

Af te r  the f i r s t  ARPA-Air Force experiment (August 17, 1958) t h e  

On August 17, 1958, t h e  A i r  Force B a l l i s t i c  Miss i l e  Divis ion,  
under ARPA d i r e c t i o n ,  launched t h e  f i r s t  U.S.  moon probe. A n  engine 
f a i l u r e  i n  t h e  f i r s t  s t a g e  of t h e  four -s tage  Thor Able I rocket  caused 
t h e  v e h i c l e  t o  blow up 77 seconds a f t e r  l i f t - o f f .  The probe was not  

- named. 

The second tes t ,  conducted by AFBMD under NASA d i r e c t i o n ,  took 
p l ace  on October 11, 1958. The probe, ch r i s t ened  Pioneer  I, t r a v e l e d  
71,300 mi les  i n t o  space , and  was deemed a q u a l i f i e d  success .  

The next AFBMD-NASA moon probe attempt ended i n  f a i l u r e  on 
November 8, 1958 when t h e  c a r r i e r  r o c k e t ' s  t h i r d  stage f a i l e d  t o  
i g n i t e .  This  was Pioneer  11. 

The f o u r t h  t e s t  was a deep space probe on December 6, 1958 by 
NASA w i t h  the  a s s i s t a n c e  of t h e  Army. A four -s tage  Juno I1 rocket  
propel led  a probe 63,580 miles i n t o  space.  Pioneer  I11 revealed 
va luable  r a d i a t i o n  data and, l i k e  Pioneer  I, w a s  considered a quali-  
f i e d  success .  

T h i s  information p l an  concerns the f i f t h  and f i n a l  t es t  i n  t h i s  
series planned as part  of t h i s  c o u n t r y ' s  c o n t r i b u t i o n  t o  the IGY. 
(There w i l l  be l a t e r  non-IGY moon' and space probe attempts.) This  
tes t  w i l l  be conducted by NASA w i t h  the a s s i s t a n c e  of the A r m y .  If 
t h e  experiment i s  considered a success ,  t h e  probe w i l l  be named 
Pioneer  I V .  

b e r  6 experiment; namely, t o  achieve an earth-moon t r a j e c t o r y ;  t o  
probe t h e  phys ica l  l i m i t s  of the Great Radia t ion  B e l t  (made up of t h e  
two so-ca l led  Nan Allen r a d i a t i o n  b e l t s ) ;  t o  determine the  e x t e n t ,  
i f  any, of r a d i a t i o n  i n  the v i c i n i t y  of the  moon; and f i n a l l y ,  t o  

The o b j e c t i v e s  of t h i s  t e 3 t  are similar to those  of the Decem- 
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t e s t  a 
w i t h i n  
f o r  an 
f u t u r e  

p h o t o e l e c t r i c  sensor  which w i l l  be a c t i v a t e d  when it  gets  
about 20,0,00 miles  of the moon. Thi ,s  device i s  a prototype 
o p t i c h l  t r i g g e r  t o  c o n t r o l  p i c tu re - t ak ing  mechanisms i n  
space probe experiments.  T h i s  device,  however, does not  t ake  

p i c t u r e s  of any kind; i t  simply r e a c t s  t o  t h e  moon's li 
r e p o r t s  t h i s  f a c t  to e a r t h .  (See press k i t  f o r  detai ls  

TI. Pol icy  

While non-securi ty  s c i e n t i f i c  experiments are c a r r i e d  out  
pub l i c ly ,  c e r t a i n  r u l e s  f o r  d i sseminat ion  of information must be 
observed. Care should be exe rc i sed  t o  a s su re  that  t h e  volume of 
information r e l eased  i s  not  i n  excess  of t ha t  warranted by an exper i -  
ment ' s  s i g n i f i c a n c e  o r  degree of  success .  There should be an avoid- 
ance of competi t ive p u b l i c i t y  e f f o r t s  regarding space a c t i v i t i e s  that  
have the  o b j e c t  of bu i ld ing  up, w i t h  the pub l i c  and the Congress, t h e  
agency ca r ry ing  out t h e  experiment. F ina l ly ,  space experiments should 
be s t r e s s e d  as United States e f f o r t s .  

IIJ 0 R e s p o n s i b i l i t i e s  

NASA w i l l  conduct t h i s  experiment w i t h  t h e  a s s i s t a n c e  of the 
A r m y .  N A S A ' s  Je t  Propuls ion Laboratory developed t h e  second, t h i r d  
a d  f o u r t h  s t a g e s  of the Juno I1 rocke t ,  the s c i e n t i f i c  payload and 
prepared t r a j e c t o r y  data. The f i rs t  stage, an Army J u p i t e r ,  was 
developed by t h e  Army B a l l i s t i c  Missile Agency, Huntsv i l le ,  Alabania. 
ARMA is also r e spons ib l e  f o r  assembling and launching Juno I1 and 
fo;? ca r ry ing  out  t he  early t r ack ing  phase. JPL d i r e c t s  t h e  long- 
m r . y ~  t r ack ing  phase. 

Phase I, P repos i t i on ing  

Yewsmern w i l l  be b r i e f e d  by the Di rec to r  of Publ ic  Information, 
NASA, on an of f - the- record  basis a t  2 p.m,  on Wednesday, February-25, 
three days before  the scheduled f i r i n g  t i m e  -- lO:l3 p.m. on Febru- 
am 28, 1959. The b r i e f i n g  w i l l  acquaint  newsmen w i t h  t h e  na tu re  of 
t h e  forthcomlng experiment, i t s  complexity, and admin i s t r a t ive  arrange- 
ments f o r  p re s s  coverage. A similar b r i e f i n g  w i l l  be conducted by 
t h e  Commander of the A t l a n t i c  Missile Range a t  about t h e  same time. 

Press k i t s  conta in ing  a b r i e f  summary of t h e  t e s t s  conducted 
t h u s  far,  a d e s c r i p t i o n  of t h e  launching rocket  and t h e  s c i e n t i f i c  
payload w i l l  be d i s t r i b u t e d  simultaneously by NASA, Washington, D.  C .  
and by AMR, Cape Canaveral, F la . ,  on February 27, one day p r i o r  t o  
I aunch. 

Press k i t  material, inc luding  photographs, w i l l  be marked HOLD 
F O R  RELEASE UNTIL LAUNCHED OR INDEFINITELY DELAYED. 

For purposes of t h i s  plan,  t h e  fol lowing d e f i n i t i o n s  and i n t e r -  
p r e t a t i o n s  w i l l  apply: 
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. . .Launch 

A l i f t - o f f  and f i r i n g  of a l l  stages, o r  a l i f t - o f f  which aborts 
f o r  any cause,  inc luding  misfire, f a i l u r e  i n  f l i g h t ,  or d e l i b e r a t e  
d e s t r u c t i o n .  I f  a cu to f f  occurs  p r i o r  t o  l i f t - o f f ,  t h i s  would not  be 
considered a launch and the postponement announcement (see below) 
w i l l  be used. 

. . .Hold - 
A temporary delay i n  t h e  launching count-down which may extend 

f o r  s e v e r a l  hours.  For purposes of t h i s  plan,  - Hold w i l l  no t  extend 
beyond such time as the  assembled press a r e  t o l d  t o  l eave  the launch 
site and r e t u r n  the next  day. 

... Postpone 

A delay beyond a Hold per iod  which, f o r  t e c h n i c a l  o r  o t h e r  reasons,  
w i l l  cont inue up t o  but  no t  beyond the per iod  scheduled f o r  t h e  exper i -  
ment. I n  o t h e r  words, a postponement w i l l  be announced when and i f  
the assembled press a r e  t o l d  t o  l eave  the launch s i t e  and r e t u r n  at  a 
l a t e r  date. The postponement announcement does not  release the p r e s s  
k i t  m a t e r i a l .  

. . . I n d e f i n i t e  Delay 

A de lay  longer  than  a postponement, r equ i r ing  a reschedul ing of  
t4he experiment. 

These d e f i n i t i o n s  and cond i t ions  w i l l  be included i n  the press 
k i t  and w i l l  be s p e l l e d  out  a t  t h e  pre-launch press b r i e f i n g s  a t  AMR 
and NASA. 

Phase 11, Launch 

T h i s  phase inc ludes  the  t i m e  per iod  from two hours before  pro- 
grammed launch u n t i l  success  or f a i l u r e  of same, inc luding  the f i r i n g  
of a l l  stages has been determined. During this period,  AMR w i l l  be 
prime source of information.  

s imultaneously i n  Washington and a t  AMR -- using Item C, Annex I, 
Page 8 ,  w i t h i n  one minute of l i f t - o f f .  

O f f f c i a l  confirmation of  t h e  launch w i l l  be made by NASA -- 

O f f i c i a l  simultaneous confirmation of the f i r i n g  of the second 

Care w i l l  be taken not  t o  apply the term "successfu l"  t o  

and t h i r d  and f o u r t h  s t a g e s  w i l l  be made by NASA as soon as t e c h n i c a l  
de te rmina t ion  has  been made -- probably wi th in  about 20 minutes a f te r  
l i f t - o f f .  
t h e  s t a g e  f i r i n g s  i n  t h e  i n i t i a l  hours u n t i l  data have been c a r e f u l l y  
analyzed. See Item D, Annex I, Page 8 .  
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Technical failure in the launch phase will be swiftly confirmed 
If it occurs later in by NASA if it occurs within sight of newsmen. 

the flight, it will be announced as soon as possible. 
Annex I, Pagt 9 . 
(above) in Phase I. See Item G, Annex I, Page 10. 

See Item F, 

NASA will announce postponements simultaneously as indicated 

For Indefinite Delay statement, see Item H, Annex I, Page10, 

A brici' meeting with newsmen will be held in the press area 
near the launch site at AMR as soon as practicable after launch or 
technical failure within the launch phase. Representatives of NASA 
and ABMA will take part in this meeting. Participants will avoid 
speculation about the experiment's possible success, 

This conference will end with the announcement that all further 
information about the experiment will emanate from NASA, Washington. 

Phase 111, Tracking 

This phase will be initiated with an NASA press conference in 
Washington about two to three hours after launch. By this time, 
"quick look" tracking data will have revealed whether or not the 
space probe is flying according to plan. 

and post-launch press conference. 

mittee for the IGY will be represented along with NASA officials on 
the press conference panel at NASA. 

tracking, etc. and a position report of the probe. 

f o r  the benefit of the press there who will be able to relay questions 
to NASA, Washington by teletype or telephone. 

Periodic "quick look" progress reports, based upon the analyzed 
data from JPL, will be posted on a plotting board at NASA. 
K and M, Annex 1,Pp 13-14for prepared statements. Progress reports 
will be made on an after-the-fact basis, Speculation about possible 
end results of the experiment will be avoided. However, if there is 
m y  deviation from the programmed trajectory this will be acknow- 
ledged as circumstances dictate. 

An early position report may be issued by NASA between launch 

The A r m y  Ballistic Missile Agency and the U. S, National Com- 

The press conference will produce details of instrumentation, 

This press conference will be transmitted to AMR by telephone 

See Items 

._ . - .. . . .. . . .. "._ I ..- 
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During the t r ack ing  phase , personnel ope ra t ing  the t r ack ing  
s t a t i o n s  w i l l  be au thor ized  t o  acknowledge whether o r  not they are 
r ece iv ing  te lemet ry  s i g n a l s  from t h e  te rmina l  v e h i c l e  but  w i l l  r e -  
f r a i n  from amplifying such announcements, See Item N, Annex I, 
Page 15. 

The Adminis t ra tor  of NASA w i l l  announce t h e  a c t i v a t i o n  of 
t he  p h o t o e l e c t r i c  s enso r  as soon as t h i s  has been confirmed -- 
about 20 hours a f t e r  launch. See I t e m  0, Annex 1, Page 15, 

The t r ack ing  phase w i l l  t e rmina te  with a p r e s s  conference 
a t  NASA when s u f f i c i e n t  data a r e  a v a i l a b l e  t o  p re sen t  conclusions 
as t o  r e s u l t s  of t h e  experiment. Again, all i n t e r e s t e d  p a r t i e s  
w i l l  be represented .  

Phase N Post-Event 

A l l  information concerning t h e  s c i e n t i f i c  r e s u l t s  of the 
experiment w i l l  be r e l eased  by NASA, Washington, D. C.  i n  coordin- 
a t i o n  wi th  t h e  U.S.-IGY o rgan iza t ion  which w i l l  make such f i n d i n g s  
a v a i l a b l e  t o  t h e  66 o r i g i n a l  p a r t i c i p a t i n g  n a t i o n s  i n  the I C Y  pro- 
grams. (See Annex4 f o r  de ta i l s  of s t i l l  photographs, t e l e v i s i o n  
and f i l m  coverage of t h e  e v e n t . )  

Phase V, Communications 

A te lephone and t e l e t y p e  conference w i l l  be e s t a b l i s h e d  
between the Direc tor ,  Off ice  o f  Publ ic  Information, NASA, and h i s  
r e p r e s e n t a t i v e  a t  the A t l a n t i c  Miss i l e  Range s e v e r a l  hours before  
programmed launch time. 
through f o u r t h  s t age  i g n i t i o n  and announcement thereof  by NASA. 
Frov launch time onward, a te lephone and TWX conference w i l l  be 
maintained between NASA and JPL, Pasadena. Commercial te lephone 
w i l l  connect NASA and ABMA. 

The te leconference  w i l l  be maintained 

Phase V I ,  Release Clearance Po l i cy  

Prepared s ta tements  included i n  t h e  Annexes t o  t h i s  plan,  
as w e , l l  as press k i t  material, are c l e a r e d  f o r  r e l e a s e  a t  t h e  
times i n d i c a t e d  under t h e  condi t ions  descr ibed i n  Sec t ion  IV, 
Pr'ocedures. All o t h e r  s ta tements ,  releases and information must 
be c l ea red  w i t h  NASA. 

(See Attached Annexes I t h r u  4 )  

.~ - .. . . . . . , - .. . . t. .." . ". t _. ". . . ~ .. ..-_I-. ~ .._ ~ ... . I 
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PIONEER IV INPORMATION PLAN 

ANNEX I 

February 25, 1959 

ITEM A 

Briefing Guide: Prepositioning 

A. Introduction: 

Plans are underway for the launching of a Juno I1 rocket 
containing a space probe similar to the December 6 ,  1958 
experiment. 
the assistance of the U. S. Army. This experiment is the fifth 
and last of a series of lunar and space probes planned as part 
of this country's contribution to the International Geophysical 
Year. 

experiments carried out to date -- three lunar probes and the 
December 6 space probe. 

The purpose of this meeting today is to inform you of the 
administrative and logistical arrangements which have been made to 
transmit Information about the test to you, 

The forthcoming test will be conducted by NASA with 

(There will be later non-IGY firings.) 

The press kits will contain a brief review of the four 

Since considerable information about the program has already 
been released, there is little need for protracted discusston or 
question and answer session here today. 

B. The following information is off-the-record. 

ITEM B 

Logistical Briefing for the Press 

in the lunar and space probe series planned for the IGY will 
generally follow the plan used in the December 6, 1958 attempt. 

sile Range. NASA will confirm the launch and staging as it 
occurs. 
within an hour after successful launch. 
and the Army Ballistic Missile Agency will be present at this 
meeting. 

to NASA, Washington, D. C. and no further announcements w i l l  be 

The news reporting system f o r  the fifth and last test vehicle 

Newsmen are invited to witness the launch at the Atlantic Mis- 

A press meeting will be arranged a t  the AMR press s i t e  
Representatives qf NASA 

After the AMR press conference, the source of news will shift 
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provided from Cape Canaveral. ABMA w i l l  a l so  be represented  a t  
t h e  NASA pres s  conference along w i t h  JPL and NA$A o f f i c i a l s .  T h i s  
conference w i l l  be piped t o  AMR where r e p o r t e r s  w i l l  be ab le  t o  
r e l a y  ques t ions  t o  Washington. 

During t h e  remaining t r ack ing  phase, raw da ta  will feed  from 
t h e  t r ack ing  s t a t i o n s  t o  JPL i n  Pasadena, thence t o  NASA head- 
q u a r t e r s  where i t  w i l l  be announced i n i t i a l l y .  Prel iminary t r ack ing  
i n f o m a t i o n  based on "quick look" da ta  w i l l  be provided p e r i o d i c a l l y  
f o r  newsmen. 

ITEM c February 28, 1959 

Statement by NASA 

Time: T p lus  about one minute 

The United Sea tes  launched a four -s tage  experimental  space 
vqhic le  a t  t h e  A t l a n t i c  Missile Range, Cape Canaveral, F lo r ida  
a t  ( ) today. 

The launching was accomplished by t h e  Nat ional  Aeronautics 
and Space Adminis t ra t ion with the  a s s i s t a n c e  of t h e  U. S. Army. 
It i s  t h e  f f f t h  and f i n a l  f l i g h t  t e s t  i n  a s e r i e s  designed t o  g a t h e r  
s c i e n t i f i c  d a t a  as p a r t  of t h e  U. S. con t r ibu t ion  t o  t h e  I n t e r -  
n a t i o n a l  Geophysical Year program. There w i l l  be l a t e r  non-IGY 
lunar  and space probes. 

as  t h e  fir$% stage ,  o r  booster ,  and t h r e e  upper stages, The 
veh ic l e  i s  car ry ing  an instrumented, s c i e n t i f i c  "payload. 

The veh ic l e  i s  c a l l e d  Juno 11. It c o n s i s t s  of id J u p i t e r  PRBM 
I 1  

ITEM D 

Statement by NASA 

Timer T p lus  about 20 minutes 

The second, t h i r d  and f o u r t h  s t ages  of  t h e  United S t a t e s  four-  
s t a g e  experimental  space vehic le  launched a t  t h e  A t l a n t i c  Nissile 
Range, Cape Canaveral, F lo r ida  a t  ( ) today have been 
f i r e d ,  

Addit ional  information on t h e  progress  of t he  t e s t  w i l l  be 
repor ted  a s  t h e  da t a  a r e  t r ansmi t t ed  t o  t h e  t r ack ing  s t a t i o n s  and 
are, i n  t u rn ,  t r ansmi t t ed  t o  t h e  da t a  reduct ion  c e n t e r  f o r  
a n a l y s i s  
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All further information on the remaining phases of this 
experiment will be released by the National Aeronautics and 
Space Administration at its Washington, D. C. headquarters . 
ITEM E February 28, 1959 
Statement by T. Keith Glennan, NAs,A Administrator 

The NASA gave the name Pioneer IV today to the payload of 
the U. S. space probe, the fifth and last in a series of probes 
planned as part of the U. S. contribution t o  the International 
Geophysical Year. 

ITEM F February 28, 1959 

Statement by NASA 

Time:  A few minutes after event occurs 

A ,  An experimental four-stage space vehicle designed to 
gather  scientific. data as a part of the U. S. -1GY program ex- 
ploded OR its launch pad at ( ) today at the ATLANTIC 
MISSILE RANGE, Cape Canaveral, Florida, during an attempted launch. 
The cause of the technical difficulty will not be determined until 
all data have been collected and analyzed. 

B. An experimental four-stage space vehicle designed to 
g a t h e r  scientific data as a part of the U. S. -1GY program (was 
destroyed) (exploded) at ( ) after (minutes-seconds) of 
flight today a t  the ATLANTIC MISSILE RANGE, Cape Canveral, Florida. 
The cause of the technical difficulty will not be determined 
until all data have been collected and analyzed, 

C. The (second, third, or fourth) stage of an experimental 
four-stage space vehicle designed t o  gather scientific data as hl 
part of the U. S. -1GY program (failed to ignite) (exploded) during 
a launch attempt at  ( ) today at the ATLANTIC MISSILE. RANGE, 
Cape Canaveral, Florida. The remaining portions of the vehicle 
continued upward for a short period of time before falling into 
the Atlantic Ocean. The cause of the technical difficulty will not 
be determined until all technical data have been collected and 
analyzed . 

NOTE: These should simply serve as guide lines and do not 
necessarily have to be duplicated verbatim. There 
should be some leeway t o  a l low for unexpected action. 
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ITEM 0 

Statement by NASA 

T e s t  Postponement 

Time:  As r equ i r ed  

Prepara t ions  po in t ing  toward an early f l i g h t  of a U. S. space 
probe launching veh ic l e  were postponed today a t  t h e  ATLANTIC 
MISSILE RANGE. O f f i c i a l s  a t  t h e  range s a i d  t h e  postponement was 
due t o  . No irlformation on the next  
f i r i n g  d a t e  i s  a v a i l a b l e .  

ITEM H 

Statement by NASA 

I n d e f i n i t e  Delay 

Time: A s  Required 

Prepara t ions  f o r  the f i r i n g  of a U. S. space probe launching 
v e h i c l e  were delayed i n d e f i n i t e l y  today a t  the ATLANTIC MISSILE 
RANGE. O f f i c i a l s  a t  the  Range sa id  the i n d e f i n i t e  delay was due 
to . No irkfornation about t h e  next  launch- 
ivhg d a t e  i s  a v a i l a b l e .  

ITEM I 

Resume 

Times  

February 29, 1959 

of Launch and Stag ing  

For use  a t  NASA Press  Conference a t  T p lus  two t o  t h r e e  
hours 

This i s  a s c a l e  model of the Juno I1 space probe v e h i c l e ,  
It c o n s i s t s  of t h e  U. S. Amy J u p i t e r  in te rmedia te  range b a l l i s t i c  
m i s s i l e  as the f i r s t  o r  boos t e r  s tage ,  and three high-speed upper 
s t a g e s  

The second s t a g e  c o n s i s t s  of an annular  r i n g  of 11 sca led-  
down, s o l i d  p r o p e l l a n t  Sergeants ;  the  t h i r d  s t a g e  c o n s i s t s  of a 
concen t r i c  r i n g  of t h r e e  scaled-down Sergeants ,  and the f o u r t h  
s t a g e  c o n s i s t s  of a s i n g l e  scaled-down Sergeant .  I n  the upper 
s t ages ,  t h e  conf igu ra t ion  i s  the  same as tha t  used by t h e  Army 
to p lace  t h r e e  Explorers  i n  o r b i t .  
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Before launch, while the Juno I1 v e h i c l e  i s  s t i l l  on t h e  pad, 
t h e  upper stages are set  sp inning  on a r o t a t i o n a l  launcher  b u i l t  
i n t o  the J u p i t e r  nose. This i s  done to provide d i r e c t i o n a l  
s t a b i l i t y  i n  f l i g h t .  I n i t i a l l y ,  t h e  veh ic l e  rises v e r t i c a l l y ,  
slowly t i l t i n g  over  i n t o  its programmed b a l 4 i s t i c  path. A non- 
r o t a t i n g  guidance s e c t i o n  a t  the rear of the high speed s t a g e s  
programs t h e  coas t ing  high speed s t a g e s  i n t o  the planned t r a j e c t o r y .  
A timer i n s i d e  t h e  rocke t  i g n i t e s  the second s t a g e  s o l i d  pro- 
p e l l a n t  rocke t  c l u s t e r .  

The t h i r d  s t a g e  ign i tes  a f te r  t h e  second s t a g e  burns out  and 
f a l l s  away and then  the f o u r t h  stage f i r e s .  A t  f o u r  and one half 
minutes a f te r  launch, the 13.40-pound payload s e p a r a t e s  from the 
burned out  f o u r t h  s t a g e  and t_ravelS a t  varying Speeds on i t s  
t r a j e c t o r y  t o  the moon. The payload -- Pioneer I V  (of which t h i s  
i s  a f u l l  s c a l e  model) -- cont inues i t s  f l i g h t  i n  space. 

ITEM J 

Space Probe Ins t rumenta t ion  

(Ns: T h i s  i s  an abbrevia ted  vers ion  of ins t rumenta t ion  r e l e a s e  
i n  press k i t . )  

The U. S. space probe is a gold-plated,  Conical instrument  
package which weighs 13.40 pounds, measures approximately 20 
inches  i n  l eng th  and i s  a l i t t l e  more than  n ine  inches  i n  d i a -  
meter.  

Here i s  a b r i e f  d e s c r i p t i o n  of t h e  ins tnunenta t ion :  

1.) A battery-powered r ad io  t r a n s m i t t e r  designed t o  send 
cont inuously on a frequency o f  960.05 megacycles f o r  about 90 
hours -- long a f t e r  moon-intercept which should come about 34 
hours  a f t e r  launch. 

The t r a n s m i t t e r  r a d i a t e s  180 m i l l i w a t t s  of power. 

2 . )  Two Geiger-Mueller tubes  t o  measure r a d i a t i o n .  

Telemetry from t h e  p robe ' s  r a d i a t i o n  experiment w i l l  be 
broadcast  i n i t i a l l y  during t h e  f i r s t  five-and-one ha l f  hours of 
f l i g h t  when it  i s  passing through t h e  Great Radiat ion Belt 
(made up of the two so-ca l led  Van Allen r a d i a t i o n  b e l t s ) .  

Af te r  the probe has  passed through t h e s e  i n t e n s e  r a d i a t i o n  
bands, one of the tubes  -- whi'ch r e p o r t &  h igh- leve l  r a d i a t i o n  -- 
*ill shut  o f f .  The o t h e r  tube w i l l  continue func t ion ing  and 
r e p o r t  on moon r a d i a t i o n .  

. .~ .  . . .._I. .. - . . - . . -. . . .. . .. -. .. . . . . ._ . __ . . .. 
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3.) A p h o t o e l e c t r i c  sensor ,  shaped l i k e  a p i s t o l ,  i s  
mounted on t h e  bottom of ' t he  probe a t  an angle  t o  command a 
view of t h e  moon a s  i t  passes  i t .  

Two small  a p e r t u r e s  opening i n t o  two p h o t o e l e c t r i c  c e l l s  
a r e  mounted i n  t h e  b a r r e l  of t h e  sensor .  The a p e r t u r e s  a r e  
spaced so  t h a t  only a comparatively l a r g e  l i g h t  image w i l l  
be wide enough t o  e n t e r  both a p e r t u r e s  and t r i g g e r  both c e l l s ,  
s imultaneously.  When a l i g h t  image of s u f f i c i e n t  s i z e  i s  
encountered, t h e  sensor  w i l l  r e p o r t  t h a t  f a c t  t o  e a r t h  with 
p u l s a t i n g  s i g n a l s .  

A t  about 20 hours a f t e r  launch, when the  probe should be 
about 140,000 mi les  from t h e  e a r t h ,  a hydraul ic  t imer  w i l l  arm 
the  s e n s o r ' s  memory device which w i l l  r e p o r t  subsequent l i g h t  
ima e s .  A t  t h a t  po in t ,  the  e a r t h  w i l l  o f f e r  too  small  an image t o  
a c t  B v a t e  both  c e l l s ,  and t h e  only ob jec t  capable of doing s o  w i l l  
be t h e  moon. The sensor  experiment w i l l  provide a t e s t  f o r  a 
t r i g g e r  device which could be used t o  a c t i v a t e  p i c tu re - t ak ing  
mechanisms i n  f u t u r e  space experiments, but  t h i s  sensor  w i l l  no t  
produce p i c t u r e s  of any kind. 

4 * )  The de-spin mechanism i s  an important element i n  t h e  
experiment. The upper s t a g e s  of Juno I1 a r e  sp i r i - s t ab i l i zed  
before  and during launch so t h a t  t h e  probe i n  space cont inues 
t o  r o t a t e  on i t s  long a x i s  a t  approximately 600 revo lu t ions  p e r  
minute. A t  t h i s  speed, t h e  sensor  d a t a  would be meaningless, 
s o  a method had t o  be found t o  slow t h e  s p i n  r a t e  down a f t e r  t h e  
probe i s  i n  space.  The answer was found t o  be a sirpple app l i ca -  
tion of  an elementary p r i n c i p l e  of physics .  Two small  weights, 
about seven grams each, a r e  f a s t ened  t o  t h e  payload a t  t h e  ends 
of wires  60 inches  long,  During and a f t e r  launch, t h e  wires  and 
weights a r e  wrapped around t h e  payload and a r e  secured i n  p lace .  
A t  about 10 hours a f t e r  launch, a hydrau l i c  t imer  w i l l  f r e e  t h e  
weights and c e n t r i f u g a l  f o r c e  w i l l  make them s p i n  w i t h  t h e  pay- 
load  a t  t h e  ends of t h e i r  wires .  After a few revo lu t ions ,  t hey  
w i l l  be r e l eased  t o  f l y  o f f  i n t o  space. T h i s  w i l l  be enough, 
however, t o  cause t h e  payload t o  slow down t o  about n ine  revo- 
l u t i o n s  p e r  minute i n  one q u a r t e r  of a second. 
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ITEM K February 28-29, 1959 

Proposed NASA Statement 

Post-launch NASA p r e s s  conference a t  T p l u s  two t o  t h r e e  hours 

A t  (E.S.T.) ,  Pioneer  IV, the  United S t a t e s  space 
pmbe,  was l a t i t u d e ,  longi tude  and was 
s t a t u t e  mi les  above the  su r face  of the earth. 

This  i s  an approximate p o s i t i o n  determined as a r e s u l t  of 
"quick look" data a n a l y s i s  and i s  s u b j e c t  t o  change. 

I 

ITEM L 

Tracking S t a t i o n  Schedules 

Time: This  i s  an abbrevia ted  v e r s i o n  of a r e l e a s e  which w i l l  be 
included i n  the  press k i t  on a Hold f o r  Release U n t i l  Launched o r  
I n d e f i n i t e l y  Delayed b a s i s .  

The t r ack ing  of the U.S. space probe t o  be launched by a Juno I1 
rocket  c o n s i s t s  of two p r i n c i p a l  phases -- powered f l i g h t  and space 
f l i g h t .  

The U.S. Army B a l l i s t i c  Missile Agency, Huntsv i l le ,  A l a . ,  
(an agency of t h e  Army Ordnance Miss i l e  Command) i s  charged w i t h  
t h e  f i r s t  phase. NASA! s Jet  Propuls ion Laboratory a t  C a l i f o r n i a  
i n s t i t u t e  of Technology, Pasadena, Calif.,  i s  r e spons ib l e  f o r  t h e  
second phase. 

The f i rs t  phase ends about four-and-one half minutes af ter  
launch when -- a l l  stages having f i r e d  -- propuls ion  ceases  and 
the probe becomes a body moving on a t r a j e c t o r y  through space.  

During t h e  i n i t i a l  per iod,  Army t r ack ing  s t a t i o n s  a t  Cape 
Canaveral and M i a m i ,  Fla., Fo r t  Stewart ,  G a . ,  and the  B a l l i s t i c  
Research Laboratory, Aberdeen, Md., fo l low t h e  probe. The d a t e  
a r e  fed d i r e c t l y  i n t o  the Computations Laboratory a t  ABMA, Hunts- 
v i l l e ,  where they a r e  reduced and f e d  i n t o  a computer. 

The computer t hen  determines the payload v e l o c i t y ;  t h e  v e c t o r  
angle ( ang le  a t  which t h e  payload i s  t r a v e l l i n g  with r e l a t ion  t o  
t h e  ear th ' s  s u r f a c e )  and t h e  r e l a t i o n  of the a c t u a l  f l i g h t  path t o  
t he  planned f l i g h t  path.  These data a r e  s e n t  t o  JPL, Pasadena. 

The second phase begins  between about f o u r  and f i v e  minutes 
a f t e r  launch when a 10-foot  diameter J P L  t r a c k i n g  antenna a t  
Mayaguez, Puerto Rico, p icks  up t h e  probe and holds  i t  f o r  the  
next  f i v e  o r  s i x  hours by which time t h e  probe should have t r a v e l e d  
about 50,000 miles  -- t h e  l i m i t  of  i t s  t r a c k i n g  capac i ty .  

. .  . . .. . - , . I . -. - . . . , . . . . . .  - .. ..I..,.-... .. .... . .  
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Before Puerto Rico has l o s t  the  probe below i t s  horizon, J P L ' s  
85-foot diameter  space t r ack ing  r a d i o  t e l e scope  a t  Goldstone Dry 
Lake i n  Camp I rwin ,  Ca l i f . ,  will acqu i re  t h e  s i g n a l  and lock  onto 
it f o r  the next  n ine  to t e n  hours .  

The g i a n t  pa rabo l i c  antenna, b u i l t  s p e c i f i c a l l y  f o r  space 
t r ack ing ,  should be able t o  r ece ive  t h e  probe 's  r a d i o  s i g n a l  a t  
l u n a r  d i s t a n c e s  and beyond -- poss ib ly  up t o  400,000 mi les  from 
t h e  earth. It i s  mounted on a 110-foot tower. 

The Goldstone f a c i l i t y  w i l l  funnel  t r ack ing  and te lemet ry  
information back t o  t h e  computing c e n t e r  a t  JPL, Pasadena, which 
w i l l  a l s o  have data from the e a r l i e r  t r ack ing  phases. T ra j ec to ry  
eva lua t ion  w i l l  be relayed from t h e  J P L  d a t a  reduct ion  c e n t e r  to 
NASA, Washington, D. C.  

A t  t h e  end of i t s  f irst  a c q u i s i t i o n  per iod,  t h e  Goldstone 
antenna w i l l  l o s e  t h e  probe f o r  about 14 hours .  
it w i l l  be t r a i n e d  on t h e  horizon po in t  where t h e  probe w i l l  re- 
appear a t  the end of tha t  t i m e .  

During t h i s  per iod 

After the antenna p icks  up t h e  probe t h e  second time, i t  w i l l  
hold i t  f o r  another  n ine  t o  t e n  hours .  

This  second a c q u i s i t i o n  per iod  by Goldstone i s  a cruc ia l .  one; 
during t h i s  t i m e  t h e  probe should i n t e r c e p t  the pa th  of the moon, 
i t s  c l o s e s t  approach t o  t h e  moon coming about 34 hours a f t e r  1.aunch. 
At t h i s  po in t  t h e  moon and probe a r e  over  Goldstone. 

ITEM M 

Posit:ion Report 

Time: T p lus  s i x  hours or l a t e r  

The p o s i t i o n  of t h e  U. S .  space probe, Pioneer  I V ,  a t  E.S.T. 
was l a t i t u d e  longi tude  and was miles 
above the s u r f a c e  of t h e  earth. 

Pioneer  IV's r a d i o  t r a n s m i t t e r  i s  func t ioning  proper ly  (and it  
i s  proceeding approximately on programmed course through space or 
(and it has devia ted  from pre-planned t ra jec tory  -- with exp lana t ion ) .  

.. . .. , . . -  I I_ . . . .. . ._ . _I_ .. . . .  ~ 
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ITEM N 

Tracking Station Announcements 

Time: T plus about three hours 

1.) Affirmative Statement: 

''I am receiving signals from the U. S. Pioneer IV Space 
Probe. I am tracking it now. I am not able t o  give more infor- 
mation because the telemetry data I have are in the raw state and must be analyzed before they become meaningful. I I  

2.) Negative Statements: 

(1) "I am not receiving signals from the U. S. Pioneer IV 
Space Probe. I do not expect to be receiving at this time," 

(2) "1 am not receiving signals from the U. S. Pioneer IV 
Space Probe, I am now inspecting and checking my equipnent to 
find out why. I I  

ITEM 0 February - 9 1959 
Activation of Photoelectric Sensor 

Release at about T plus 20 hours 

The photoelectric sensing device in Pioneer IV was suces- 
sfully activated by a hydraulic timer at T plus 20 hours, at 
which time the speeding probe was 140,000 miles from the earth. 

The photoelectric sensor, mounted on the bottom of the probe 
at an angle commanding a view of the moon as the probe moves 
beyond it, will start to send radio signals in the form of audible 
pulsations when the probe is within 22,000 miles of the moon. It 
will continue to send back information until it is on the far 
side of the moon on its way out into space. 

The sensing device, activated by the light received through 
two apertures in the pistol-shaped mounting on the bottom of the 
probe, provides information on proximity of' Pioneer IV to the 
moon. This device is a prototype for an optical trigger which 
might be used to control picture-taking mechanisms in future 
space probe experiments. This mechanism, however, does not take 
pictures of any kind. 
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ITEM P 

Time: T p lus  33 hours 

Proposed NASA-IGY Announcement 

P ro jec t  s c i e n t i s t s  have r epor t ed  t h a t  Pioneer  I V  i s  now 
i n  o r b i t  around t h e  sun. It i s  too  e a r l y  t o  s t a t e  t h e  p r e c i s e  
p a t h  of t h e  o r b i t ,  but  te lemet ry  rece ived  by t r a c k i n g  s t a t i o n s  
i n d i c a t e s  t h a t  the performance of t h e  p h o t o e l e c t r i c  sensor ,  a s  
w e l l  a s  the pos i t i on ,  v e l o c i t y  and d i r e c t i o n  of Pioneer I V  a t  
t h e  t ime of f i r i n g ,  a s s u r e s  achievement of a s a t i s f a c t o r y  o r b i t .  

A l t e rna te  s ta tement  i f  above not  confirmed 

P r o j e c t  s c i e n t i s t s  have repor ted  t h a t  the Pioneer I V  i s  con- 
t i n u i n g  t o  r e t u r n  te lemet ry  d a t a  t o  t r a c k i n g  s t a t i o n s .  I ts  
psot ion  i s , ( i f  known). 

I .  . 
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PIONEER IV INFORMATION PLAN 

ANNEX 2 

COMMUNICATIONS: 

1. This plan will be supported by continuous communications 
between the sites of the test activity and sources of evaluation 
and information. 

2. In essence, the communications network required for this 
project will consist of two major integrated nets. Each have a 
specific purpose as follows: 

A. The Amy-NASA Tracking Network: 

(See Item L) 

B. Public Information Network: 

This network provides direct telephone and teletype com- 
munications between NASA, Washington, D. C. and AMR, Florida; 
telephone and TWX communications between NASA, Washington and JPL, 
Pasadena; and commercial telephone between NASA, Washington and 
ABMA, Huntsville, Ala. (See Phase V, for: details). 
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PIONEER I V  INFORlvlATION PLAN 

ANNEX 3 

P i c t o r i a l ,  Radio and TV Requirements 

1.) Motion P ic tu re  Ffim Coverage: 

Motion p i c t u r e  s tock  footage of pre-launch and launch 
a c t i v i t i e s  w i l l  be programmed by Walter Hering, NASA Photographic 
Coorc$inator, A t l an t i c  Miss i le  Range. 

Respons ib i l i ty  f o r  accomplishing motion p i c t u r e  f i l m  coverage: 
, 

The RCA f i l m  group a t  t h e  At l an t i c  Miss i le  Range w i l l  accomplish 
t h e  f i l m  coverage i n  35mm black and white and co lo r  16m co lo r  f o r  
pre-launch and launch a c t i v i t i e s .  

Processing and d i s p o s i t i o n  of  motion p i c t u r e  f i l m  footage: 

The pre-launch footage w i l l  be re leased  t o  t h e  n a t i o n a l  TV 
and newsreel pool members on a ho ld  f o r  r e l e a s e  u n t i l  launched or 
i n d e f i n i t e l y  delayed basis, v i a  Defense Department processing and 
and s e c u r i t y  review, The launch footage w i l l  be flown t o  Wash- 
ington by the  Air ,Force  and re leased  t o  t h e  na t iona l  TV and 
newsreel pool members., 

2 , )  28-Minute National r e l e a s e  f i l m  on Probe 

The f i l m  s e c t i o n  of JPL i s  preparing a 28-minute motion 
p i c t u r e  i n  co lo r  and sound. T h i s  f i l m  w i l l  include a h i s t o r y  of 
t h e  Juno p r o j e c t s  a s  well  a s  photography of the scheduled February 
28 launch. T h i s  f i l m  w i l l  be given na t iona l  r e l e a s e  i n  t h e  weeks 
a f t e r  t h e  launch. 

A 20-minute, ed i t ed  vers ion  of t h i s  f i l m  ( d e l e t i n g  footage 
of t h e  launch) i n  black and white w i l l  be re leased  t o  t h e  t e l e -  
v i s i o n  and newsreel pool members on a hold f o r  r e l e a s e  u n t i l  
launched or i n d e f i n i t e l y  delayed b a s i s  on February 24, 195g0 

3 . )  TV-Radio Coverage: 

TV coverage a t  AMR w i l l  be accomplished on a pool basis by 
t h e  pool member designated. T h i s  coverage may be r e l eased  upon 
launch according t o  t h e  d e f i n i t i o n s  e s t ab l i shed  previously i n  
t h i s  p lan ,  

Post-launch announcements and p res s  b r i e f i n g  w i l l  be covered 

It w i l l  a l s o  be a v a i l a b l e  to motion p i c t u r e  news- 
by radio-TV a t  NASA, Washington. 
not be pooled, 
r e e l s .  Liaison w i t h  r ad io  and TV a t  NASA, Washington w i l l  be pro- 
vided by Dick Mittauer.  

This coverage may be live and w i l l  
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PIONEER IV INFORMATION PLAN 

ANNEX 4 

February 28, 1959 

I. Policy: 

Civilian contractors particlpathng in the development, manu- 
facture or test of equipment used in the space probe experiment, 
and with the conduct of the experiment itself; will be given 
appropriate public recognition, Contractors will be authorized 
to conduct advergising and public relations activities in support 
of the program, within the limitations of NASA regulations and 
subject to the clearance and approval in advance by NASA through 
normal operating channels,, This release will not  be made earlier 
than determination of a successful launch and trajectory between 
two t o  three hours after launch,, 

I1 , Procedure : 

A. Principal point of contact for information for all con- 
tractors participating in the space probe experiment will be NASA, 

I Washington (Paul Haney). I 

Be Upon approval of this plan NASA will provide implementing 
instructions to all contractors,, 

C, Companies participating in the experiments will be 
authorized to prepare and submit for clearance brief releases des- 
cribing the company's participation in the program and 8 x 10 
glossy photographs with negatives of the item o r  activity with 
which the company is concerned. When cleared through NASA, this 
material will be incorporated in a Contractor Press Kit" to be 
released after a successful launch at NASA, Washington and AMR. 

'1 

D. Participating companies w i l l  be authorized to prepare 
hometown releases on members of their organizations directly 
involved in development, manufacture and test of equipment and the 
conduct of the experiments. These releases may take either written 
or audio-visual form. Releases will be submitted to NASA, for 
review and clearance prior to release. 

and to the contractors' participation therein may be prepared ahead 
of time by contractors for release after determination of a success- 
ful launch and trajectory, 
mitted to NASA for review prior t o  release. 

E. Institutional advertising, giving recognition to the program 

Proposed advertisements will be sub- 

- END - 
- FOE OFFICIAL USE ONLY - 
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FOR RELEASE: Thursday, P.M. 
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RCH AND DEVELOPMENT CONTRACTS 

cont rac t -by-cont rac t  breakdown of NASA 

Research and Development c o n t r a c t s  from the  beginning of 

NASA -- October 1, 1958 -- through January 31, 1959. 

I n  the f u t u r e ,  NASA p l a n s  t o  release cont rac t  informa- 

t i o n  on a monthly basis. 

I n  s e v e r a l  i n s t a n c e s  i n  t h i s  R and D breakdown, the 

" t o t a l  amount of c o n t r a c t "  figure covers  a pe r iod  of s e v e r a l  

years. 

t o t a l  w i l l  be. 

Thus it r e p r e s e n t s  a working estimate of what the 



ACTIVITY: NASA HEADQUARTERS 

Tota l  Amount 
of Contract  

Contract  19 59 
Contractor  Obligat ions Purpose _ _  number 

PROGRAM: AIRCRAFT, MISSILE, 
AND SPACECRAFT RESEARCH 

Support of JPL plant HS-41 

PROGRAM: AIRCRAFT, MISSILE, 
AND SPACECRAFT RESEARCH 

Research c o n t r a c t s  NASW-21 

PROGRAM: SCIENTIFIC INVES- 
TIGATIONS I N  SPACE 

Sounding Rockets 

PROGRAM: SCIENTIFIC INVES- 
TIGATIONS I N  SPACE: 

Ear th  S a t e l l i t e s  

HS-47 

HS-6 

HS-21 
HS-37 

NASW-20 

HS-47 

HS-48 

NASW-17 

Conduct of Research JPL ( C a l i f o r n i a  Tech, ) 

Molecular Study Yale Universi ty  

Par t ia l  support  of 
Space Sciences Divis ion 
(Townsend) (see a l s o  
"Ear th  sa te l l i t es" )  

NRL ( ONR-Navy ) 

E i r t h  S a t e l l i t e s  ( i n -  
u u d i n g  Thor-Able 
b o o s t e r s )  
Juno I1 boos te r s  AOMC (Amy)  

BMD ( ARDC-Air Force)  

Bureau of Standards 
(Commerce ) 

Alton Engineering Co. 
i ngs  5-7 Bel levue Annex 
P a r t i a l  suppor t  of Space NRb (ONR-Navy) 

Bureau of Standards 
frequency s tandards  (Cor i e rce )  
Reduction ana lys i s ( see  row2 S t a t e  Universi ty  
also "Deep-space probes'? 

8,160,000 

11oJooo 

1, goo, 000 

7,120,000 

8 , 540,000 
80,000 

130, ooo 
2 , 000,000 

270 J 000 

10,000 

$8,160,000 

11oJooo 

1,g.oo J 000 

7,120,000 

8,540,000 
80 , 000 

130, coo 
2,000,000 

270, ooo 
19,320 
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Contract  1959 Total Amount 
number Purpose Con% rac tor Obllgat i ons of Contract  -- 

PROGRAM: SC'I3Xi"FIC ILWES- 
TIGATIONS IN SPACE: 

Lunar Probes HS-1  L m a r  probe pro j e ' c t s  AOMC (Army) 2.11 $2,  *500,000 
HS-2 Lunar mobe  p r o j e c t s  BMD (ARDC-Air Force) 2.00 2,000,000 
HS-3 LItnar probe h-ro,:'ccts NUTS ( ONR-Navy ) $200,000 2c0,oCo 

Computing services (30%)  Bureau of  Standards 
HS-37 40,000 40,000 ( see  a l s o  "Ear th  satel-  (Commerce ) 

l i t e s "  and "Deepspace  
probes"  ) 

PROGRAM: SCIENTIFIC INVES- 
TICATTONS I N  SPACE: 

Deep Space probes HSL5 
HS-20 

HS-37 
NASW-6 

HS-40 

NASW- 17 

Space probes BMD ( A R D C - A i r  Force ) 8,990,000 8,990,000 340,000 
Deep-space s tudy ABMA (Army) 340,000 
Deep-space study J P L  ( C a l i f o r n i a  Tech. ) 1,300,000 1,300, 10,000 ooo 

10,000 Computing s e r v i c e s  (10%) Bureau of Standards 
(see a l s o  "Earth s a t e l -  (Ccmmerce) 

150, ooo Cons t ruc t ion  of  a d d i t i o n  Corps of En i n e e r s  150, ooo 
t o  bu i ld ing  No. 125 a t  JPL ( A w 7  40,000 292, ooo 

I 1  l i t e s "  and Lunar probes)  

Space probe instrument-  Iowa S t a t e  Univers i ty  
a t ion  ( s e e  a l s o  "Ear th  
s a t e l l i t e s "  ) 
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Contract 1959 T o t a l  Amount 
number Purpose - of c o n t r a c t  

-.------I_. 

Cont rac to r  Obl iga t ions  - 
PROGRAM: SCIENTIFIC INVESTI- 
GATIONS I N  SPACE: 

Vanguard d i v i s i o n  HS-23 

PROGRAM: SATELLITE APPLICA- 

- Communications HS-4 
TIONS INVESTIGATIONS: 

PROGRAM: SPACE PROPULSION 
TECHNOLOGY: 

High-energy fuel  rocke t s  HS-13 

NASW-6 

PROGRAM: SPACE PROPULSION 
TECHNOLOGY: 

s i n g l e  chamber engine 
1-mi l l ion  pound t h r u s t  HS-10 

PROGRAM: SPACE PROPULSION 
TECHNOLOGY: 

Nuclear rocket engines  HS-15 

PROGRAM: SUPPORTING 
ACTIVITIES : 

ac qui s i t  i o n  
Tracking and d a t a  NASW-7 

Support  of t h e  Van- 
guard Div is ion ,  Space 
P r o j e c t s  Center 

NRL (ONR-Navy) 

100 f t  . i n f l a t a b l e  AOMC (Army) 
sphere 

"Sta te -of -ar t "  work WADC ( A R D C - A i r  Force)  
on rocke t  engines  

Develop 6,000 lb. 
t h r u s t  s t o r a b l e  pro- 
p e l l a n t  system 

J P L  ( C a l i f o r n i a  Tech, ) 

1,000,000 pound Rocketdyne Div is ion  of 
t h rus t  rocke t  engine North American Aviat ion,  

I n c .  

23,500,000 23,500,000 

2,150,000 2,150,000 

430,000 430,000 

2,000,000 3,400,000 

1, goo, ouu 1, goo , 000 Rover Program A.E.C. 

Operation of ear th  Government of  Peru 75,000 
s a t e l l i t e  r a d i o  track- 
i n g  and r ece iv ing  
s t a t i o n s  f o r  6 months 
beginning 1/1/59 

75,000 
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ACTIVITY: LANGLEY RESEARCH CENTER 

Total  Amount 
of con t r ac t  

Contract 1959 
Contractor Obligations number Purpose 

P3OGRAM: AIRCRAFT, MISSILJ3, 
Aim SPACECRAFT RESEARCH Support o f  NASA p lan t  NA1-3679 Modification of t h e  i m -  Endebrock-White 60,000 

pac t  bas in  t o  provide Company 
working space f o r  Space 
P ro jec t s  Center per-  
sonnel 

PROGRAM: SPACE OPERATIONS 
TECHNOLOGY : 

Manned space f l i g h t  

ACTIVITY: SPACE PROJECTS CENTER (UWIS) 

NAS3-305 Furnishing Automatic Minneapolis-Honeywell 
F l i g h t  Control Regulator Go, 140,000 
Systems 

PROGRAM: SPACE OPERATIONS 
TECHNOLOGY 

High-energy f u e l  rocke ts  NAS3-262 Propel lant  Tank 
A s  s emb li e s 

PROGRAM: SCIENTIFIC I N -  
VESTIGATION I N  SPACE: 

E s r t h  s a t e l l i t e s  

Douglas Ai rc ra f t  Co 110,000 

180,000 NAS3-234 Furnishing rocket  So la r  A i r c r a f t  Co. 
t h r u s t  chambers and 
necessary too l ing  

ACTIVITY: SPACE PROJECTS CENTER (LANGLEY) 

S-1000 (G) X-248 rockets  Bureau o f  Ordnance 100,000 
(Navy) 

60,000 

140,000 1 

110,000 

180,000 

100,000 

S-l010(G) X-254 rockets  Bureau o f  Ordnance 1,120,000 1,120,000 
Wavy) 
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PROGRAM: SCIENTIFIC IN- 
VESTIGATION IN SPACE: 

Ea r th  s a t e l l i t e s  

Tota l  Amount 
o f  c o n t r a c t  

Contract  19 59 
Purpose Contractor  Obligat ions number 

NAS-5-53 J u p i t e r  s e n i o r s  Bureau of  Aeronautics 
(Navy)  

S-lOl3(G) XM-45 rocke t s  ( see  ABMA (Chief o f  Ordnance, 
a l s o  "Manned space Army) 
F l i g h t  ' I )  

L-55,931 TX-33-20 rocke t s  ABM (Chief of  Ordnance, 
( s e e  a l so  "Manned Army 
space f l i g h t " )  

(GI 

PROGRAM: SPACE OPERATIONS 
TECHNOLOGY : 

Manned space f l i g h t  HS-24 Atlas D boosters BMD ( A I R  FORCE) 

HS-36 A t l a s  D boos te r s  BMD (AIR FORCE) 

S-lOl3(G) XM-45 rocke t s  ( see  ABMA (Chief o f  Ordnance, 
also "Earth Army) 
s a t  e 11 it  e s 'I) 

sets f o r  TX-33 
NAS5-51 Booster  hardware, Aerolab Development Co. 

NAS5-55 XM-lgEl rocke t s  Thiokol,  I n c .  

L-55,931 TX-33-20 rocke t s ,  ABM (Chief o f  Ordnance, 
TX-33-22 rocke t s  Army) 
( see  a l so  "Earth 
s a t  e l  lit e s 'I) 

(GI 

HS-44 P a r t  o f  Redstone AOMC (Army) 
b o o s t e r s  

NAS5-57 Transport  veh ic l e s  North American Aviat ion 
and launcher  (S-91- 4) Miss i l e  Divis ion 

HS-54 J u p i t e r  boos t e r s  AOMC (Amy) 

1,020,000 

go, 000 

620,000 

70,ooo 

110,000 

2,200,000 

4,490,000 

400,000 

2,740,000 

1,020,009 

go, 000 

620,000 

* 
* 
120,000 

'70 j 000 

110,000 

2,200,000 

15,500,000 

400,000 

4,450,000 

*Tota l  amount of  c o n t r a c t  s t i l l  under n e g o t i a t i o n  
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NASA RESEARCH AND DENELOPMENT CONTRACTS 

Attached is a cont rac t -by-cont rac t  breakdown of NASA 

Research and Development c o n t r a c t s  from the beginning of 

NASA -- October 1, 1958 -- through January 31, 1959. 
I n  the future, NASA p l a n s  t o  release c o n t r a c t  informa- 

t i o n  on a monthly basis. 

I n  s e v e r a l  i n s t a n c e s  i n  t h i s  R and D breakdown, the 

" t o t a l  amount of c o n t r a c t "  f igure covers  a pe r iod  of s e v e r a l  

y e a r s .  Thus it r e p r e s e n t s  a working estimate of what the 

t o t a l  w i l l  be. 



ACTIVITY: NASA HEADQUARTERS 

Contract  1959 Tota l  Amount 
number Purpose Contractor  Obligat ions of Contract 

PROGRAM: AIRCRAFT, MISSILE, 
AND SPACECRAFT RESEARCH 

Support  of JPL p l a n t  HS-41 Conduct of Research JPL  ( C a l i f o r n i a  Tech. ) 8,160,000 $8,160, ooo 

PROGRAM: AIRCRAFT, MISSILE, 
AND SPACECRAFT RESEARCH 

Research c o n t r a c t s  NASW- 21 Molecular Study Yale Univers i ty  

PROGRAM: SCIENTIFIC INVES- 
TIGATIONS I N  SPACE 

Sounding Rockets 

PROGRAM: SCIENTIFIC INVES- 
TIGATIONS I N  SPACE: 

Ea r th  S a t e l l i t e s  

HS-47 Par t ia l  support  of  NRL ( ONR-Navy ) 
Space Sciences Div is ion  
(Townsend) (see also 
' Ear th  s a t e l l i t e s " )  

110,000 110,000 

1,goo,ooo 1, goo, 000 

HS-6 E w t h  S a t e l l i t e s  ( i n -  BMD ( ARDC-Air  Force)  7,120,000 7,120,000 
u u d i n g  Thor-Able 
boos te r s  ) 

ami Typ-l$Pe 
HS-21 Juno I1 boos te r s  AOMC (Amy)  8,540,000 8,540,000 
HS-37 Ccnmr, it3.rq.j.,servlp;~~~ Bureau of Standards 80,000 80,000 

(P ~ L j z c , 3  0 es11 (Commerce ) 
NASW-20 Al te ra  on '3 b u l l a -  Al ton  Engineering Co. 130, ooo 130, GOO 

ings 5-7 Bellevue Annex 2,000,000 
HS-47 Par t ia l  sapport  of' Space NRL (ONR-Navy) 2,000,000 

HS-48 Bureau of Standards 270, ooo 270, ooo 
frequency s tandards  (Commerce ) 

also "Deep-space probes') 
NASW-17 Red.uct;ion analysis(see ~osva s t a t e  Universi ty  10,000 19,320 
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F;iC)GRklvi: SCIENTIFIC INVES- 
TIGATIONS IN SPACE: 

Lunar Probes 

PROGRAM: SCIENTIFIC INVES- 
TICATIONS I N  SPACE: 

Deep Space probes 

1959 Total Amount 
of  Contract  Contract 

i: ont, r ac  t o  r Obligat ions - numb e r Purpose - 

AOMZ (Army) 2.11 $2,609,000 Lunar-. probe p r o J e c t s  HS-1  
I IS- 2 Lunari Dyobe p r o j e c t s  

Computing services ( 3 0 $ )  Bureau of Standards ( s e e  a l s o  "Ear th  s a t e l -  (Commerce ) 40,000 
l i t e s "  and "Deep-space 
probes"  ) 

EMD ( A F D C - A i r  Force)  2.00 2,000, OCO 
HS-3 Liinar probe r rc, ;ects NDTS (ONR-Navy ) $200,000 2c0,oco 

40,000 3s-37 

HSL 5 Space probes BMD (ARDC-Alp Force)  8,990,000 
HS-20 Deep-space s tudy  ABMA (Army) 340,000 

NASW-6 Deep-space s tudy J P L  ( C a l i f o r n i a  Tech. 1 1,300,000 
HS-37 Computing s e r v i c e s  (lo$) Bureau of Standards 10,000 

(see a l s o  "Ear th  s a t e l -  (Ccmmerce) 
l i t e s "  and "Lunar probes)  

t o  bu i ld ing  N c .  125 a t  J P L  

a t i o n  ( see  a l s o  "Earth 
s a t e l l i t e s "  ) 

HS-40 Construct ion of add i t ion  150, ooo 
40,000 NASW- 17 Space probe instrument-  Iowa S t a t e  Univers i ty  

8,990,000 
340,000 

1,300,000 
10,000 

150, 000 

292, OOG 
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PROGRAM: SCIENTIFIC INVESTI- 
GATIONS I N  SPACE: 

Vanguard d i v i s i o n  

PROGRAM: SATELLITE APPLICA- 
TIONS INVESTIGATIONS: 
- Communications 

PROGRAM: SPACE PROPULSION 
TECHNOLOGY: 

High-energy f u e l  r o c k e t s  

PROGRAM: SPACE PROPULSIODJ 
TECHNOLOGY: 

1 -mi l l i on  pound t h r u s t  
s i n g l e  chamber engine 

PROGRAM: SPACE PROPULSION 
TECHNOLOGY: 

Nuclear rocket engines  

PROGRAM: SUPPORTING 
ACTIVITIES : 

ac qui s i t  i o n  
Tracking and  d a t a  

T o t a l  Amount 
o f  c o n t r a c t  - 

Contract  Obl iga t ions  1959 
-I--- 

Contract  o r  number Purpose 
_. 

HS-23 Support o f  the Van- NRL (ONR-Navy) 
guard Div is ion ,  Space 
P r o j e c t s  Center  

HS -4 100 f t .  i n f l a t a b l e  AOMC (Army) 
sphere 

13s-13 "State-of  -a r t "  work WADC (ARDC-Air  Force) 

NASW-6 Develop 6,000 l b .  J P L  ( C a l i f o r n i a  Tech.) 

on r o c k e t  engines 

t h r u s t  s t o r a b l e  pro- 
pe l lan t  system 

HS-10 1,000,000 pound Rocketdyne Div is ion  of 
t h r u s t  rocke t  engine North American Aviation, 

Inc .  

HS-15 Rover Program A.E.C. 

23,500,000 23 , 500, ooo 

2,150,000 2,150,000 

430,000 430,000 

2,000 , 000 3,400,000 

10,000,000 102,000,000 

1 , goo, 000 

NASW-7 Operation of e a r t h  Government of Peru 75 j 000 
s a t e l l i t e  r a d i o  t r a c k -  
i n g  and r e c e i v i n g  
s t a t i o n s  f o r  6 months 
beginning 1/1/59 

1 , goo, ouu 

75 , 000 



- 4 -  

PROGRAM: SUPPORTING 
AC TIVIT 1 ES : 

Tracking and  data 
a c q u i s i t i o n  

To ta l  Amount 
o f  c o n t r a c t  

1959 
Purpose Cont rac tor  O b 1  igat  i on s -_-- - - Contract  

number 

NASW-19 

NASW-11 

HS-22 

HS-32 

Operation of  2 ear th  
s a t e l l i t e  t r a c k i n g  
and r e c e i v i n g  s t a t i o n s  
beginning 1/1/59 

Unive r s i ty  of Chile 

Operat ions of M i n i -  
t r ack  s t a t i o n s  i n  

Bendix Radio Corp. 

South America and 
Cuba for 18 months 
beginning 1/1/59 

Photo reduct ion  
e quipme n t 

Smithsonian Astro- 
phys i c s  Laboratory 

Tracking and data Smithsonian I n s t i t u -  
reduct ion  s e r v i c e s  t i o n  

80,ooo 

600,000 

120,000 

470,000 

80,000 

120,000 

2,500,opo 

* Tota l  amount of c o n t r a c t  still  under n e g o t i a t i o n .  
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ACTIVITY: LANGLEY RESEARCH CENTER 

Total  Amount 
o f  con t r ac t  

Contract 19 59 
number Purpose Contractor Obligations 

Py3OGRAM: AIRCRAFT, MISSILE, 
Aim SPACECRAFT RESEARCH 

Support o f  NASA p lan t  NA1-3679 Modification of  t he  i m -  Endebrock-White 60,000 
pac t  bas in  t o  provide Company 
working space f o r  Space 
P ro jec t s  Center per- 
sonnel 

PROGRAM: SPACE OPERATIONS 
TECHNOLOGY : 

Manned space f l i g h t  

ACTIVITY: SPACE PROJECTS CENTER (LEWIS) 

NAS3- 30 5 Furni shing Automatic Minneapolis-Honeywell 
F l i g h t  Control Regulator Co, 140,000 
Systems 

PROGRAM: SPACE OPERATIONS 
TECHNOLOGY 

High-energy f u e l  rockets  NAS3-262 Propel lan t  Tank Douglas Ai rc ra f t  Co. 110,000 
Assemblies 

NAS3-234 Furnishing rocket  So la r  A i rc ra f t  Co. 180,000 
t h r u s t  chambers and 
necessary too l ing  

PROGRAM: SCIENTIFIC I N -  
VESTIGATION I N  SPACE: 

Ea r th  s a t e l l i t e s  

ACTIVITY: SPACE PROJECTS CENTER (LANGLEY) 

S-1000 (G) X-248 rockets  

S - l O l O ( G )  X-254 rockets  

Bureau of Ordnance 
(Navy) 

100 J 000 

Bureau cf Ordnance 1,120,000 
(Navy) 

60,000 

140,000 

110,000 

180,000 

100,000 

1,120,000 



- 6 -  
Contract 1959 Total Amount 
number Purpo s e Contractor  Obligat ions o f  c o n t r a c t  

PROGRAM: SCIENTIFIC I N -  
VESTIGATION I N  SPACE: 

E a r t h  s a t e l l i t e s  NAS - 5 - 53 

S-l013(G) 

PROGRAM: SPACE OPERATIONS 
TECHNOLOGY : 

Manned space f l i g h t  HS-24 

HS-36 

S-1013 (G)  

NAS5-51 

NAS5-55 

HS-44 

NAS5-57 

HS-54 

J u p i t e r  s e n i o r s  Bureau o f  Aeronautics 1,020,000 
(Navy) 

XM-45 rocke t s  (see ABMA (Chief of Ordnance, go , 000 
a l s o  "Manned space A m y  1 

TX-33-20 rockets  ABM (Chief o f  Ordnance, 620, ooo 
( s e e  a l s o  "Manned A m y )  

F l i g h t  'I) 

space f l i g h t " )  

Atlas D boos te r s  BMD ( A I R  FORCE) 1.40 

Atlas  D boos t e r s  BMD ( A I R  FORCE) 5.60 

XM-45 rocke t s  ( see  ABMA (Chief of  Ordnance, 120,000 
a l s o  "Earth A r m y  
s a t e l l i t e s  ' I )  

70,  ooo Booster  hardware, Aerolab Development Cos 
s e t s  f o r  TX-33 

XM-lgEl rocke t s  Thiokol,  Inc . 110,000 

TX-33-20 rockets ,  ABM (Chief of Ordnance, 2,200,000 
TX-33-22 rocke t s  Army) 
( see  a l s o  "Earth 
s a t e l l i t e s  

P a r t  o f  Redstone AOMC (Army) 4,490,000 
boos te r s  

Transport  veh ic l e s  Nor th  American Aviat ion 400,000 
and launcher  (S-91- 4) Miss i l e  D i v i s i o n  

J u p i t e r  boos t e r s  AOMC (Army) 2,740,000 

1,020,000 

go, 000 

620,000 

* 
* 

120,000 

70, ooo 

110,000 

2 , 200,000 

15,500,000 

400,000 

4,450,000 

*Total amount o f  c o n t r a c t  s t i l l  under  nego t i a t ion  
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NASA RESEARCH AND DEVELOPMENT CONTRACTS 

Attached i s  a contract-by-contract breakdown of NASA 

Research and Development cont rac ts  from the beginning of 

NASA -- October 1, 1958 -- through January 31, 1959. 

I n  the future ,  NASA plans t o  re lease  contract  informa- 

t i on  on a monthly basis. 

I n  several  instances  i n  this R and D breakdown, the 

" t o t a l  amount of c o n t r a c t "  figure covers a period of several  

years. Thus it represents a working estimate of what the 

t o t a l  w i l l  be. 



ACTIVITY: NASA HEADQUARTERS 

Total  Amount 
of Contract 

Contract 1959 
number Purpose Contractor Obligations 

PROGRAM: AIRCRAFT, MISSILE, 
AND SPACECRAFT RESEARCH 

Support of JPL p l an t  HS-41 Conduct of Research J P L  ( C a l i f o r n i a  Tech, ) 8,160,000 $8,160, ooo 

PROGRAM: AIRCRAFT, MISSILE, 
AND SPACECRAFT RESEARCH 

Research c o n t r a c t s  NASW- 21 Molecular Study Yale Universi ty  

PROGRAM: SCIENTIFIC INVES- 
TIGATIONS I N  SPACE 

Sounding Rockets 

PROGRAM: SCIENTIFIC INVES- 
TIGATIONS I N  SPACE: 

Ea r th  S a t e l l i t e s  

HS-47 Par t ia l  support  of NRL ( ONR-Navy ) 
Space Sciences Divis ion 
(Townsend) (see a l s o  
"Earth s a t e l l i t e s " )  

7,120,000 7,120,000 HS-6 E w t h  S a t e l l i t e s  ( i n -  BMD ( A R D C - A i r  Force)  
ciuding Thor-Able 
boos te rs  ) AOMC (Amy) 8,540,000 8,5'CO,OOO 

80,000 80 , ooo 
130, ooo 130, GOO 

HS-21 
Pure au o f S t and ard s 

(Commerce) 
HS-37 

NASW-20 Alton Engineering Co. 

HS-47 
ings  5-7 Dellevue Annex 
P a r t i a l  support  of Space NRL (ONR-Navy) 

HS-48 Bureau of  S tandards  270,000 

2,0G0,000 

270, ooo 
--_ - 

frequency s tandards (Comnerce ) 

a l so  "Deep-space probes'? 
NASW-17 Reduction anaI-ysis(see Iowa State  University 10,000 19, 320 



Contract 19 59 Total Amount 
Ob1 i g a t l o n s  of  Contract Cont rac tor  I Purpose -- number 

PROGRAN: SCIENTIFIC INVES- 
TIGATIONS XTJ SPACE: AOMC (Army) 2.11 $2,500, $60 Lurlar Probes K S - 1  1,unar probe proJe 'c ts  

LGnar Drobe p r o j e c t s  BMD ( A R D C - A i r  Force)  2,oo 2,0@0,0@0 
20,o co 

Corriput ing se rv i ces  ( 3 0 s )  Bureau o f  Standards 
I 1  40,000 40,000 ( s e e  a l s o  Earth satel- (Commerce ) 

lites" and "Deep-space 
probes' '  ) 

HS-3 Limar probs r:-o,'ects NDTS ( ONR-Navy ) $200,000 
13s- 2 

HS-37 

PROGRAM: SCIENTIFIC INVES- 
TIGATIONS I N  SPACE: 

Deep Space probes HS15 
HS-20 

NASW-6 
HS-37 

HS-40 

NASW- 17 

Space probes BMD ( A R D C - A i r  Force ) 8,990,000 
Deep-space study ABMA (Army) 340,000 
Deep-space s tudy J P L  ( C a l i f o r n i a  Tech. ) 1,3OO,OOO 
Computing s e r v i c e s  (10%) Bureau of Standa.rds 10,000 
(see ais0 "Earth satel-  {Cfcmmerce) 

Cons t ruc t ion  of addition Corps of Engineers 150, ooo 
t o  b u i l d i n g  No. 125 a t  J P L  
Space probe instrument-  
a t i o n  (see also "Earth 
s a t e l l i t e s "  ) 

l i t e s  and "Lunar probes)  

40,000 
( A m 1  

Iowa S t a t e  Univers i ty  

8,990,000 
1,300, 340,000 ooo 

10,000 

150, ooo 
292, ooo 
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C o n t r a c t  1959 T o t a l  Amount 

of  c o n t r a c t  - O b l i g a t i o n s  
----L--------. 

Contrac t  o r  number Purpose  

PROGRAM: SCIEXTIFIC INVESTI- 
GATIONS I N  SPACE: 

Vanguard d i v i s i o n  

PROGRAM: SATELLITE APPLICA- 
T I  ONS INVESTIGATIONS : 
- Communications 

PROGRAM: SPACE PROPULSION 
TECHNOLOGY: 

High-energy fue l  r o c k e t s  

PROGRAM: SPACE PROPULSION 
TECHNOLOGY: 

1 - m i l l i o n  pound t h r u s t  
s i n g l e  chamber eng ine  

PROGRAM: SPACE PROPULSION 
TECHNOLOGY: 

Nuclear rocket engines 

PROGRAM: SUPPORTING 
ACTIVITIES : 

a c q u i s i t i o n  
Tracking  and d a t a  

HS-23 

HS-4 

HS-13 

NASW-6 

HS-10 

HS-15 

NASW - 7 

Suppor t  of t h e  Van- 
gua rd ,  D i v i s i o n ,  Space 
P r o j e c t s  Center  

NRL (ONR-Navy) 

100 f t .  i n f l a t a b l e  AOMC (Army) 
s p h e r e  

"S ta t e -o f -a r t ' '  work WADC ( A R D C - A i r  F o r c e )  
on r o c k e t  e n g i n e s  

Develop 6,000 l b .  
th rus t  storable p r o -  
p e l l a n t  system 

JPL ( C a l i f o r n i a  Tech.)  

1,000,000 pound Rocketdyne D i v i s i o n  o f  
t h r u s t  r o c k e t  e n g i n e  Nor th  American A v i a t i o n ,  

I n c .  

23,500,000 

2,150,000 

430,000 

2,000,000 

10,000,000 

Rover Program A.E.C.  1 , goo, 000 

Opera t lon  o f  earth Government o f  Pe ru  75 , 000 
sa t e l l i t e  r a d i o  t r a c k -  
i n g  and  r e c e i v i n g  
s t a t i o n s  for 6 months 
beg inn ing  1/1/59 

23,500,000 

2,150 , 000 

430,000 

3 , 400,000 

102,000,000 

1, goo , 0uu 

75 y 000 
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PROGRAM: SUPPORTING 
ACTIVITIES: 

Tracking and data 
a c q u i s i t i o n  

Contract  1959 To ta l  Amount 
number Purpose Cont rac tor  Obl iga t ions  of c o n t r a c t  

~ --. - 

NASW-19 Operation of 2 earth Unive r s i ty  of  Chi le  80,000 
s a t e l l i t e  t r a c k i n g  
and r e c e i v i n g  s t a t i o n s  
beginning 1/1/59 

t rack  s t a t i o n s  i n  
South America and 
Cuba for 18 months 
beginning 1/1/59 

NASW-11 Operat ions of Mini- Bendix Radio Corp. 600,000 

HS-22 

HS-32 

Photo reduct ion  Smi th  son i a n  A s  t ro - 120,000 
equipment phys i c s  Laboratory 

Tracking and data Smithsonian I n s t i t u -  470,000 
reduct ion  s e r v i c e s  t i o n  

80,000 

120,000 

2,500,0~o0 .: 

* Tota l  amount of c o n t r a c t  stlll under n e g o t i a t i o n .  
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ACTIVITY: LANGLEY RESEARCH CENTER 

Total  Amount CoRtrac t 1959 
Contractor Obligations of con t r ac t  number Purpose 

P3OGRAM: AIRCRAFT, MISSILE, 
Aim SPACECRAFT RESEARCH 

Support of NASA plan t  NA1-3679 

PROGRAM: SPACE OPERATIONS 
TECHNOLOGY : 

Manned space f l i g h t  NAS3-305 

PROGRAM: SPACE OPERATIONS 
TECHNOLOGY 

High-energy fuel rockets  NAS3-262 

NAS3 - 2 34 

Modification of  the i m -  Endebrock-White 60,000 
pact  bas in  t o  provide Company 
working space f o r  Space 
P ro jec t s  Center per- 
sonnel 

ACTIVITY: SPACE PROJECTS CENTER (LEWIS) 

Furnishing Automatic Minneapolis-Honeywell 
F l i g h t  Control Regulator Co, 
Systems 

140,000 

110,000 Propel lant  Tank Douglas Ai rc ra f t  Co 
Assemblies 

180 , 000 Furnishing rocket  So la r  A i rc ra f t  Co. 
t h r u s t  chambers and 
necessary too l ing  

60 , 000 

140,000 

110,000 

180,000 

ACTIVITY: SPACE PROJECTS CENTER ( L A N G W )  

PROGRAM: SCIENTIFIC I N -  
VESTIGATION I N  SPACE: 

Ea r th  s a t e l l i t e s  S-1000 (G) X-248 rocke ts  

S-1010 (G) X-254 rockets  

100 J 000 

1 , 120,000 

100 , 000 

1 , 120,000 

Bureau of Ordnance 
(Navy) 

“VY) 
Bureau of  0rdna.nce 
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PROGRAM: SCIENTIFIC I N -  
VESTIGATION I N  SPACE: 

Earth s a t e l l i t e s  

PROGRAM: SPACE OPERATIONS 
TECHNOLOGY : 

Manned space f l i g h t  

To ta l  Amount 
of  c o n t r a c t  

Contract 1959 
number Purpose Contractor  Obligat ions 

NAS- 5- 53 J u p i t e r  s e n i o r s  Bureau of  Aeronautics 1,020,000 1,020,0@@ 
(Navy) 

S-l013(G) XM-45 rocke t s  (see ABMA (Chief o f  Ordnance, go, 000 
a l s o  "Manned space Army) 
F l i g h t  ") 

go ,000 

L-55,931 TX-33-20 rocke t s  ABM (Chief of  Ordnance, 620,000 620,000 
( s e e  a l s o  "Manned Army 1 
space f l i g h t " )  

( G) 

BMD ( A I R  FORCE) 1 .40  * HS-24 Atlas D boos te r s  

HS-36 At las  D boos t e r s  

S-lOl3(G) XM-45 rocke t s  ( see  
a l s o  "Earth 
s a t  el 1 it e s ' I )  

NAS5-51 Booster  hardware, 
s e t s  f o r  TX-33 

NAS 5- 55 XM-lgEl rocke t s  

L-55,931 TX-33-20 rocke t s ,  
TX-33-22 rockets  
( s e e  a l s o  "Earth 
s a t e l l i t e s  ' I )  

( G I  

HS-44 P a r t  of Redstone 
boos te r s  

5.60 * BMD ( A I R  FORCE) 

ABMA (Chief of  Ordnance, 120,000 120,000 
Amy 1 

Aerolab Development Co. 70,000 70,000 

Thiokol , Inc  . 110,000 110,000 

ABM (Chief o f  Ordnance, 2 , 200,000 2 , 200,000 
Army) 

AOMC (Army) 4 , 4 g O , O O O  15,500,000 

NAS5-57 Transport  veh ic l e s  North American Aviat ion 400,000 400,000 

HS-54 J u p i t e r  boos t e r s  AOMC (Army) 2,740,000 4,450,000 

and launcher  (S-91- 4) Missile Divis ion 

*Total  amount o f  c o n t r a c t  s t i l l  under  nego t i a t ion  



RESEARCH AND DEVELOPMENT OPPORTUNITIES FOR INDUSTRY IN SPACE* 

By Albert F. Siepert, Director of Business Administration 
National Aeronautics and Space Administration 

The invitation of Congressman Becker for the National Aeronautics 

and Space Administration to appear before this Conference is very much 

appreciated. It was to Dr. Glennan’s regret that he found that an appro- 

priation hearing requires him to remain in Washington, but he asked me 

to extend his greetings to this Conference. 

The National Aeronautics and Space Administration -- or NASA as 
we have come to abbreviate it -- came into effective operation last 
October 1st or only four-and-a-half months ago. 

the Space Act of 1958 which the President signed into law on July 29th. 

This was the first permanent statute in which the Congress set out 

It was established by 

explicitly the importance to our nation of activities in outer space. It 

resulted from a Special Message to Congress submitted by the President 

on April 2, 1958. 

In his message, the President recommended establishment of a civilian 

space agency with power to conduct research projects within its own facil- 

ities or by contract with other organizations. It would be free, said the 

President, “to enlist the skills and resources required for the space 

program wherever they may be found, and to do so under the arrangements 

most satisfactory to all concerned.” And the ultimate purpose of such 

efforts is to achieve for the United States a world leadership in all 

aeronautical and space research enterprises. This is no easy objective 

as most Americans realize when they uneasily observe the success of the 

present Russian Sputniks and Luniks - -  these Soviet payoffs have resulted 

*Delivered before the Nassau-Suffolk Industrial Procurement Conference, 
Garden City Hotel, Garden City, Long Island, New York, February 19, 1959 
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frcnn some four to five years' head start in developing rockets of greater 

payload capability than we have today. 

When NASA began last October, our Administrator, Dr. Glennan, made 

clear that the agency would operate with the same sense of urgency as in 

time of war. In short, we have had to get into the space business fast -- 
organizing new efforts with one hand and operating existing projects with 

the other in a manner which assures that the advent of NASA will accelerate 

rather than retard this vital business of catching the Russians in the space 

race. 

As a new agency NASA could have been started from scratch -- building 
and equipping new facilities and then undertaking to staff them with the 

necessary scientists and engineers. 

and most importantly, a time consuming process. It would require the 

dislocation of staff already working in the space field in other govern- 

ment organizations, private research firms, and industry. The Congress 

determined upon a better course -- provide broad authority to build the 
new civilian space effort upon facilities already doing outstanding work 

in NASA' s field. 

But this would have been an expensive, 

Under the Space Act, NASA acquired the entire functions, property 

and personnel of the National Advisory Committee for Aeronautics which 

then ceased to exist. Created in 1915, the NACA had developed for the 

United States a leadership, recognized world-wide, for fundamental pro- 

gress in practically every field of aeronautics research and development. 

From the NACA, NASA has inherited a staff of 8,000 personnel with 

highly developed skills in both aeronautics and outer space research, 

and it took over a unique set of research laboratories with an original 
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t o t a l  c o s t  of around $350 m i l l i o n  -- a t  Langley i n  Vi rg in i a ,  a t  Ames near  

Palo Alto,  C a l i f o r n i a ,  a t  t h e  L e w i s  Research Center  near 

Cleveland t h e  High Speed F l i g h t  S t a t i o n  a t  Edwards, C a l i f o r n i a ,  and a 

Rocket Research S t a t i o n  a t  Wallops I s land  on the  e a s t e r n  shore of Virg in ia .  

I n  add i t ion ,  t h e  Pres ident  has twice exerc ised  a u t h o r i t y  granted i n  

t h e  Space Act t o  t r a n s f e r  t o  NASA func t ions  and f a c i l i t i e s  which p r imar i ly  

r e l a t e  t o  i t s  r e s p o n s i b i l i t i e s .  On October l s t ,  and without  changing 

D O D ' s  r e s p o n s i b i l i t y  f o r  space p r o j e c t s  which are p r imar i ly  concerned wi th  

weapons systems o r  m i l i t a r y  uses ,  t h e  Pres ident  t r a n s f e r r e d  t o  NASA a 

s e r i e s  of o t h e r  non-mil i tary space programs of t he  Department of Defense 0 -  

such as t h e  Pioneer  deep space probes, t h e  Explorer l una r  probes,  several 

forthcoming s c i e n t i f i c  s a t e l l i t e s ,  and o t h e r  space- re la ted  p r o j e c t s  

p a r t i c u l a r l y  i n  t h e  f i e l d  of h igh - th rus t  p ropuls ion  systems. 

same t r a n s f e r ,  P r o j e c t  Vanguard was a l s o  s h i f t e d  from t h e  Navy t o  NASA 

d i r e c t i o n .  We are understandably p leased  t h a t  t h e  f i r s t  Vanguard f i r i n g  

s ince  t h i s  t r a n s f e r  went so success fu l ly  t h i s  las t  Tuesday. 

I n  t h i s  

Secondly, i n  e a r l y  December 1958, Pres iden t  Eisenhower t r a n s f e r r e d  

t o  NASA the  f a c i l i t i e s  of the  J e t  Propuls ion Laboratory a t  Pasadena, 

C a l i f o r n i a ,  from the  Department of t h e  Army. This  is a 2300 man organi-  

z a t i o n  which has  shown g r e a t  t echn ica l  c a p a b i l i t y  i n  developing JATO, t he  

Corporal and Sargeant missiles, and t h e  upper s t ages  and payload of t h e  

successfu l  Explorer s a t e l l i t e s .  Although t h e  Laboratory i s  operated by 

t h e  C a l i f o r n i a  I n s t i t u t e  of Technology under NASA, t h e  f a c i l i t i e s  a t  

Pasadena a r e  government owned. 

Las t ly ,  arrangements have been made wi th  the  seve ra l  Armed Serv ices  

t o  use t h e i r  f a c i l i t i e s  o r  s p e c i a l  skills, such as t h e  Army's ABMA a t  
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Huntsv i l l e ,  Alabama, whenever these  can meet NASA's  requirements without 

i n t e r f e r i n g  wi th  t h e i r  m i l i t a r y  mission.  

One of t h e  s i g n i f i c a n t  changes i n  NASA's program, a s  con t r a s t ed  w i t h  

i t s  NACA predecessor ,  w a s  a major inc rease  i n  budget. Last  year  NACA had 

an e n t i r e l y  in-house research  and development program of about$L00,000,000 

The f i r s t  year  program f o r  NASA i s  at  a level of s l i g h t l y  more than $300 

m i l l i o n ,  inc luding  sane $154 m i l l i o n  t r a n s f e r r e d  wi th  the  DOD space p r o j e c t s  

and $80 m i l l i o n  i n  funds f o r  new space e f f o r t s .  

reques t  f o r  $48 m i l l i o n  is pending be fo re  t h e  Congress. 

proposed budget f o r  Fiscal Year 1960 earmarks $485,300,000 for  NASA. 

b igges t  share  of t h e s e  funds i s  intended f o r  research  and development 

c o n t r a c t s  o u t s i d e  Government. I n  t o t a l ,  t hese  e s t ima tes  provide con t r ac t  

funds approximating $220 m i l l i o n  i n  1959 and $330 m i l l i o n  i n  1960. 

A supplemental 1959 budget 

The P r e s i d e n t ' s  

The 

Cont rac t ing  wi th  indus t ry  on t h i s  s c a l e  is a q u i t e  d i f f e r e n t  type of 

procurement than t h a t  which f u l f i l l e d  the  needs of t h e  old NACA. I t s  

seve ra l  r e sea rch  c e n t e r s  have always been buying a g r e a t  v a r i e t y  of p a r t s ,  

inst ruments ,  and supp l i e s  f o r  use i n  developing and t e s t i n g  i t s  own r e sea rch  

ideas ;  however, very  seldom d id  i t  engage i n  research-type c o s t  reimburse- 

ment c o n t r a c t s  wi th  indus t ry .  But t h e  new mission f o r  NASA i n  space 

r e q u i r e s  t h a t  we t a p  the  h ighes t  ingenui ty  of American u n i v e r s i t y  sc ience  

and i n d u s t r i a l  "know-how" as w e l l  as our  own c a p a b i l i t i e s  w i th in  govern- 

ment l a b o r a t o r i e s .  We need t h e s e  s k i l l s  i n  o rde r  t o  develop and produce 

larger rocket  boos te rs ,  more r e l i a b l e  guidance, control,  and communications 

systems, s t i l l  more dependable payload ins t rumenta t ion  -- i n  f a c t ,  e n t i r e l y  

new genera t ions  of space v e h i c l e s  which have a f a r  g r e a t e r  c a p a b i l i t y  f o r  

exp lo ra t ion  and use of o u t e r  space than anything we -- o r  the  Russians - -  
have today. 
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Our plans and policies for managing this procurement intend to take 

full advantage of the unusual status the Congress has given the national 

space program. By its enactment of a special Space Act, it has created 

NASA as an independent agency rather than a bureau or service within a 

Cabinet Department. The law provides a well-defined, straight line mission 

with a wide degree of authority to administer the program with a flexibility 

to meet unexpected problems. 

practically all the procurement powers of the military services by making 

the Armed Services Procurement Act applicable to NASA. Yet the relative 

smallness of our budget compared to the defense procurements, and the 

consequent smallness and simplicity in the organization we use to administer 

the program give us opportunities to use our procurement authority in 

moving quickly to resolve technical and policy considerations which affect 

our contractor relationships. Our independent status and the fact that 

NASA will operate under its own procurement regulations will not, however, 

result in a "new system" which industry would need to learn in dealing 

with us, 

NASA was established was fo the effect that NASA's contracting and pro- 

curement procedures would conform as nearly as practicable with the Armed 

Services Procurement Act and its subsequent regulations. 

For example, the Space Act provides NASA 

One of the first announcements made by the Administrator after 

At the time of that announcement, Dr. Glennan said, (quote) "This 

decision should be welcomed by potential NASA contractors since industry 

has become quite familiar with the Armed Services Procurement Regulations 

in the past ten years. They will not be required to learn how to operate 

under widely divergent NASA regulations, nor will this change procedures 

for those contractors now engaged in projects which have recently been 



t r a n s f e r r e d  from the  DeparGmeot of Defense i o  NASA." (unquote) Should 

NASA modify procedures  from chose contained i n  the  ASPR, it w i l l  do so 

only when the  chunge i s  c l e a r l y  necessary t o  f a c i l i t a t e  the  NASA mission. 

The d i f f e r e n c e s  between OUK procurement and DBB's relate p r imar i ly  

t o  our not  engaging i n  l a rge - sca l e  product ion c o n t r a c t s  as t h e  a f te rmath  

of our research and development cmtracts, Each space experiment has 

s p e c i f i c a t i o n s  f o r  a high degree of i nd iv idua l  des ign  and r e l a t i v e l y  

l i t t l e  mass assembly work, Consequently, I must r epea t  t h a t  r e l a t i v e l y  

speaking, t h e  aggregate  NASA budget i s  l i k e l y  t o  be small  i n  comparison 

wirh t h e  hardware budgets of any of t h e  m i l i t a r y  se rv ices ,  

Along these  Lines, we might b r i e f l y  examine some conclusions reached 

r ecen t ly  by D r .  Homer J. Stewart ,  formerly of CalTech and now Di rec to r  

of NASA's Off ice  of Pfogrm Planning atci k4wticx1, I n  a s ses s ing  what type of 

i ndus t ry  will be required t o  carry ou t  the n a t i o n ' s  space program f o r  t h e  

next  decade o r  so, Dr. Stewart reached two major conclusions,. 

The f i r s t  i s  t h a t  the indus t ry  w i l l  not be heavy indus t ry ,  i n  e i t h e r  

t h e  sense chat vas t  quantities of r a w  m a t e r i a l s  w i l l  be consumed o r  t h a t  

a l a r g e  v a r i e t y  of ind ivfdual  end- i tens  w i l l  be required.  Ee p o i n t s  

out  t h a t  even t h e  m i l i t a r y  requirements f o r  b a l l i s t i c  missi les  do not  

r e q u i r e  a s u b s t a n t i a l  f r a c t i o n  of the i n d u s t r i a l  capac i ty  of t h e  na t ion  

f o r  product ion,  And i n  numbers, there w i l l  be fewer space v e h i c l e s  

required than military rockets, 

A second conclusion reached by Dr, Seawart is t h d t  a major par t  ci: 

t h e  indus t ry  associsted wi th  che nacicsnrl space effort w i l L  c o n s i s t  of 

h igh ly  spec ia l i zed  e l e c t r o n i c  and inatr*mentat ion groups. 

because payload costs  may become as large o r  even l a r g e r  than t h e  b a s i c  

This i s  
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v e h i c l e  c o s t s .  The t echn ica l  . ; u n l i t i e s  of thc work will be extremely 

f a r  advanced wi th  production inore l i k e l y  i n  t h e  C I O Z C I : ~  than L i i  the 

hundreds . 
"In sumiary , Dr. Scewart concludes,  "the -%:iiiicL;.tic:ns 02 the 

i n d u s t r i a l  t r ends  wiiic;i will be requirtxi t o  s ~ i ; : p o r t  c a r  q i a c e  &c; . iv i t i e s  

l i e  very much along t.:;~ same l i n e  as  t h e  a c d i f i c a t i o n s  t o  indiicZsy which 

have been required by LUX modern veapons i n d u s t r y  axid by ~ : i r  uuc lcar  

i n d u s t r y ,  The work will provide f a s c % n a t i n g  and chcl lenging crxi;ineei-ing 

problems f o r  many yea r s  t o  come." 

O f  t h e  $220 m i l l i o n  t o  be a v a i l a b l e  f o r  procurement i n  1959, t h e  

g r e a t  bulk of t h i s  i s  now programmed and more than hz l f  of it has been 

ob l iga t ed  by c o n t r a c t .  Looking a t  t h e  c u r r e n t  program as well a s  t h e  

$333 m i l l i o n  requested f o r  1960, i t  i s  c l e a r  t h a t  the m a i n  e f f o r t  w i l l  

be concentrated i n  two broad f i e l d s .  Approxiiilateiy 20% of the money w i l l  

be  devoted t o  space propuls ion technology, i nc lud ing  t h e  development of 

s o l i d  f u e l  rocke t s ,  high energy f u e l  rockelrs, t h e  one and one-half m i l l i o n  

pound s i n g l e  chamber nuc lea r  rocket  engine development, and a u x i l i a r y  

power u n i t s  to  be used i n  payloads.  Approximately 50% w i l l  be devoted 

t o  t h e  procurement of v e h i c l e s  and instruments ,  or s c i e n t i f i c  i n v e s t i g a t i o n s  

i n  space which cover sounding rockets ,  e a r t h  s a t e l l i t e s ,  l u n a r  probes and 

deep space probes of va r ious  kinds.  Another 20% w i l l  be devoted t o  

developing our  technology f o r  manned space flight, includi.ng t h e  c o n s t r u c t i o n  

of ou r  f i r s t  manned space capsu le  under PrGject Mercury. Approximately 

6% w i l l  go i n t o  s p e c i f i c  i n v e s t i g a t i o n s  of s a t e l l i t e  a p p l i c a t i o n s  i n  t h e  

f i e l d  of meteorology and conununication. 

proposed f o r  c o n t r a c t s  i n  t r a c k i n g  and data,  a c q u i s i t i o n ,  and i n  advanced 

The balance of t h e  funds are 
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space technology such as the development of new type vehicle systems, 

methods of recovering boosters, and broadly supported research in space 

science either in universitiesorin contract with the government owned 

Jet Propulsion Laboratory operated by the California Institute of Technology. 

We believe that all of these fields play an essential part in the 

It behooves development of a national space program with a lasting payoff. 

both our technical and procurement people to organize the program and 

negotiate contracts with dispatch. Several research and development 

contracts already awarded industry indicate the speed and urgency with 

which NASA will seek to do this job, One of the largest long-term contracts 

has already been completed involving a $10 million initial contract with 

Rocketdyne Division of North American Aviation for a single chamber rocket 

engine to produce a thrust of one to one-and-a-half million pounds. This 

engine, a four or more year development at an estimated total cost of 

some $200 mflJiarqismosturgently needed as the basic workhorse for lifting 

into space the large payloads envisioned for the near future. 

It will be of interest to this group that the definitive contract 

was signed and work actually put underway on January 10, 1959. This was 

within eleven weeks from the first invitation for proposals to the signing 

of the final contract. Within this period companies were given one month to 

develop their proposals and six companies participated in the competition. 

In addition, technical evaluations were completed by NASA, the source was 

selected, the proposed "boilerplate" contract provisions were provided 

Rocketdyne for a week of review, and a definitive contract, including 

the fixed fee determination were completed. As a matter of fact, the 

formal contract negotiations were consumated within one week. The top 
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priority in N A S A ' s  program is Project Mercury, the development of a 

space capsule in which man will orbit into space and return safely. 

Here, as in all our contracting, we sought to obtain widespread eampetf- 

tion from industry and asked for proposals from 34 firms on November 17th. 

Twelve firms submitted responsive bids on December 17. The technical 

evaluation, the source selection, the fee determination, and the other 

details of contract negotiation were handled with dispatch so that the 

contract was signed with McDonmell Aircraft Corporation of St. Louis, 

Missouri, on February 5th 0 -  again a time lapse of less than three months. 

In both of these cases, NASA elected not to issue a letter of intent. 

It was felt that a definitive contract could be negotiated with no loss 

of time if both parties put top priority on the task. 

each of these cases bore out this expectation and justified the procedure 

which was followed. 

their pleasure t o  NASA in the speed with which a definite contract was 

concluded. 

Experience in 

The management of both companies have expressed 

Both of these contracts were negotiated cost-plus-fixed-fee contracts. 

So far as their terms and conditions are concerned, they are substantially 

the same as would be the case if they had been made with one of the 

military departments. 

Our plans for the administration of NASA eontracts contemplate a con- 

siderable reliance upon the assistance of the established services maintained 

by the Department of Defense. 

research and development will constitute a minority of the total governen% 

business in work with a given contractor. 

ask the military service with the preponderant business in the plamtt a t  the 

'In the majority of cases NASA contracts for 

Wherever practicable NASA will 
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time t o  undertake Tor NASA the  func t ions  of c o n t r a c t i n g  o f f i c e r  r ep resen ta -  

t i v e .  

the a u d i t  6 0  t h c t  t h e  contractoK is uo t  involved i n  t w o  s epa rz t e  d i scuss ions  

a s  t c  tiic a l l o c a t i o n  of h i s  overheau t o  t h e  sctual  cus ts  ol: t h e  va r ious  

sp~e rn ! t ! en i  contrr .c ts .  li’:n:illy, K:P.SA w i l l ,  proviLA.c i t s  c:m s c i e n t i i i c  nnd 

technic;! I. l i a i s o n  r e p r e s e n t a t i v e s  t o  work d i r e c t l y  wi th  the t echn ica l  

anc~ c n , I v ~ ~ c r i n ,  s t a ~  C 01 t h ~ :  conkractor. 

It will a l s o  seek to tigve the cognizant; LGvermuent agency hanalc  

Pcrhi)ps I s;iou‘,ct inontion t h a t  t h e r e  w i l l ”  be ii I-CW diLferences i n  ou r  

procec!-?rcs w h i c h  we hope sll contrecturs w i l l  LtndurStiind. ID t h e  L k l d  

01 p a t e n t s  t h e r e  is s p e c i f i c  language i n  the Space Act r e q u i r i n 2  NASA 

tc t a k e  t i t l e  for t h e  goverruuent t o  c e r t a i n  inven t ions  made jii the per- 

:otiaance cf i t s  can t r r . c t s ,  The AumfnistrGtor has a i ’ thor i  t y  t c  waive sucn 

riJlts where h i s  actjcn is c l e a r l y  wi th in  t h a  p i l b l l c  Interest .  

know, t h e  Dc:>artment o i  Ikfenae is u n i e r  no lesaj. r e s t r i c t i o n  i n  t h i s  r e spec t  

As you 

amatter of policy, only q u i r e s a  r o y a l t y  free l i c e n s e  i n  a t y p i c a l  r e sea rch  

am; dcvc?lopi?ient s i t i i a t l o n .  This  d l i f e w n c e  i n  the  l c g z l  r e s t r i c t i o n s  

between twc main c c n t r a c t i n 2  agenc ie s  can lead t c  zcnfusion when t h e  

. ; c v e r ~ ~ ~ e n t  d e a l s  with t h e  same segments OF i n u ~ i s t q 7  ail(: s u b s t a n t i a l l y  

t h e  sane kind 02 business .  KASA, howcver, will Ikii:kc ever:; el i r.rt to 

abmin i s t e r  i t s  le,nl requirement concerning p a t e n t s  f a i r l y  and o b j e c t i v e l y  

l d t b  due cons fde ra t ;  on tc the i n t e r e s t s  0, botil goveriniient aiiu privzte 

i ndas t r y  . 
A t  the mcaient t h e  Dciensc D c p i r ~ i l c n t  has a ~ ~ c k ~ r - i  ty, which KASA 

is seekini;, t o  i n s u r e  r e s e a r c h  2nd dcve1opner.t cc;ntractc.rs a \ : n i n s t  

p rope r ty  dcmia&e o r  loss, and against L i a b i l i t y  t o  t h i r d  persons a r i s i n g  

lroru r i s k s  c,c;€ped by tire cmtract; 11s unusua,lly hoznraous. A.. a imttcr  
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of fact, both NASA and DOD have pending legislative proposals which 

would authorize both agencies t o  exercise indemnification authority in 

all types of procurement rather than research and development alone. At 

the moment NASA is not one of the agencies authorized to extend V-loan 

authority to guarantee financing of loans to government contractors. 

NASA proposes to have this corrected by issuance of an Executive Order. 

Although NASA by law is a civilian agency, it has priorities and 

allocation authority under the Defense Production Act. The Space Act 

also places specific responsibility on NASA to develop suitable methods 

which will enable small business to the maximum practicable extent to 

participate equitably in the conduct of the work of the Administration 

to the end that our procurement staffing will make specific provision 

for this function. 

I am sure all of you realize that the development of a procurement 

program is never easy. 

the government because an incredible number of safeguards with good 

reason have been built into the process in order to protect the public 

interest, and assure a maximum of competition without favor. It is the 

intention of NASA to give full regard to the safeguards without impairing 

our over-all effectiveness and efficiency in dealing with industry in 

the accomplishment of our space mission. We will seek whatever legal 

authority is necessary to accomplish that aim. 

It is never a simple thing to do business with 

A government agency has one of its widest areas of contact with the 

public through its procurement program. Industry as the prime contact 

in this area, should expect fair efficient dealing in the procurement 

process. I believe NASA has begun its procurement program by demonstrating 
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its intention to fulfill this expectation. 

industry and the public that NASA is an effective and efficient custodian 

of responsibility in directing the United States' civilian aeronautical 

and space activities. 

We hope to continue to show 
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BACKGROUND FOR EDITORS 
FOR RELEASE: Thursday, P,M, 
February 19, 1959 

NASA RESEARCH AND DEVEI;OPMENT CONTRACTS 

Attached is a contract-by-contract  breakdown of NASA 

Research and Development c o n t r a c t s  from the beginning of 

NASA -- October 1, 1958 -- through January 31, 1959. 

I n  the f u t u r e ,  NASA p lans  t o  release con t r ac t  informa- 

t i o n  on a monthly basis. 

I n  s eve ra l  i n s t ances  i n  t h i s  R a n d  D breakdown, the 

" t o t a l  amount of con t rac t "  f igure covers a per iod  of s eve ra l  

years. Thus i t  rep resen t s  a working estimate of what the 

t o t a l  w i l l  be.  



ACTIVITY: NASA HEADQUARTERS 

Contract 1959 Tota l  Amount 
Fixrpo se  Contractor  Obligat ions of Contract - nuiiber 

PROGRAM: AIRCRAFT, MISSILE, 
AND SPACECRAFT RESEARCH 

Support of' JPL p l an t  HS-41 

PROGRAM: AIRCRAFT, MISSILE, 
AND SPACECRAFT RESEARCH 

Research c o n t r a c t s  NASW- 21 

PROGRAM: SCIENTIFIC INVES- 
TIGATIONS I N  SPACE 

Sounding Rockets 

PROGRAM: SCIENTIFIC 
TIGATIONS I N  SPACE: 

E a r t h  S a t e l l i t e s  

HS-47 

INVES- 

HS-6 

HS-21 
HS- 37 

NASW-20 

13s-47 

HS-41 

NASW-17 

Conduct of Research J P L  ( C z l i f o r n i a  Tech. ) 8,160,000 $8,160, ooo 

Molecular Study Yale Universi ty  

P a r t i a l  support  of  
Space Sciences Div is ion  
(Townsend) (see a l s o  
"Earth s a t e l l i t e s "  ) 

NRL ( ONR-Navy ) 

110,000 

1, goo, 000 

E i r t h  S s t e l l i t e s  ( i n -  BMD ( ARDC-Air  Force)  7,120,000 
eluding Thor-Able 
boosters ) 
Juno I1 boos te r s  AOMC (Army) 8, 5~!0,ooo 
Cchrn~ji t ?.% se rv i q  se A1 Ire a u  o f S t  and 3 r d  s 80, eeo 

Parti a 1  s;lpcort, of Sr2ace NRf ,  (GIJii-Navy ) 2,000,000 

ar o es,, (f;Tmmerce ) (p n F*< - '7 

aliu Altera v<uyy-!$.+ce on 3 b u i i a -  r o  Altun Fnsineering Co. 1 ~ C , L l O O  
i n g s  5-7 Eellevue Annex 

110,000 

1, goo, 000 

7,120,000 
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Contract 1959 Tota l  Amount 
Ob 1 i g a t  Tons of Contract number P u r  po s e --- Contractor  - -- 

PROGRAM: SCIEXTIFIC IIWES- 
TIGATIOidS IN SPACE: 

Lunar  P r sbes  HS-1 
115- 2 
HS-3 
HS.- 37 

PROGRAM: SCIENTIFIC INVES- 
TICATTONS I N  SPACE: 

Deep Space probes HS15 
HS-20 

HS-37 
NASW-6 

HS-40 

NASW-17 

Lunar probe pro je 'c t s  AOMC (Army) 2,11@,ctc, $2,500, GOO 
Lunar mobe p r o j e c t s  BMD ( A R D C - A i r  Force 1 2; oog c-t-c 2,000, ooc 
Il-inar p m b 2  prc, jec t s Nul's ( 0x3-Navy ) $200,000 2C0,om 
Computing se rv ices  (30%)  Bureau cf Standards 
(see a l s o  " E a r t h  s a t e l -  (Commerce ) 40,000 40, OOG 
l i t e s "  and "Deepspace 
probes" ) 

Space probes BMII ( ARDC-Air  Force) 8,990,000 8,990,000 
Deep-space s tudy ABMA (Army) 340,000 340,000 
Deep-space s tudy  J P L  ( C a l i f o r n i a  Tech.) 1,300,000 1,300, ooo 
Computing se rv ices  (10%) Bureau of Standa.rds 10,000 10,000 
(see a l s o  "Earth satel-  (Ccmmerce) 

Construct ion of add i t ion  Corps of En i n e e r s  150, ooo 150, ooo 
40,000 292,000 

t o  bui lding No. 125 a t  JPL 
Space probe instrument- Iowa S t a t e  Univers i ty  
a t i o n  ( see  a lso "Earth 
s a t e l l i t e s " )  

l i t e s "  and "Lunar probes)  

( A r m y 7  
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PROGRAM: SUPPORTING 
ACTIVITIES : 

T r a c k i n g  and data 
a c q u i s i t i o n  

C o n t r a c t  1959 T o t a l  Amount 
number - Purpose C o n t r a c t o r  P O b l i g a t i o n s  of c o n t r a c t  - - .. ---__. 

NASW-19 Operation o f  2 earth U n i v e r s i t y  of Chi le  80,000 
s a t e l l i t e  t r a c k i n g  
and r e c e i v i n g  s t a t i o n s  
beg inn ing  1/1/59 

t r ack  s t a t i o n s  i n  
Sou th  America and  
Cuba f o r  18 months 
beg inn ing  1/1/59 

NASW-11 O p e r a t i o n s  of M i n i -  Rendix Radio Corp. 600, ooo 

HS-22 

HS-32 

Photo r e d u c t i o n  Smithxonian Ast ro-  120,000 
equipment physics  Labora to ry  

Track ing  and  data Smit h son ian  I n  s t  i t u -  470,000 
r e d u c t i o n  s e r v i c e s  t i o n  

80 , 000 

-x 

120,000 

2,500,0~00 

* T o t a l  amount of c o n t r a c t  s t i l l  under n e g o t i a t l o n .  
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Tota l  Amount 
of con t r ac t  

Contract 19 59 
Contractor Obligations number Purpose 

PROGRAM: SCIENTIFIC I N -  
VESTIGATION I N  SPACE: 

Ear th  s a t e l l i t e s  NAS- 5- 53 1,020,000 1,02O,C@C) 

go , 000 go ,000 

Bureau of Aeronautics 

ABMA (Chief of  Ordna.nce, 

( Navy 1 

A r m y  1 

J u p i t e r  s en io r s  

S-l013(G) XM-45 rockets  (see 
a l s o  "Manned space 
F l igh t  'I) 

620,000 620, o m  ABM (Chief o f  Ordnance, 
Army) 

TX-33-20 rockets  
( s e e  a l s o  "Manned 
space f l i g h t " )  

PRCGRAM: SPACE OPERATIONS 
TECHNOLOGY : 

Manned space f l i g h t  BMD (ATE .>'OXCE) 

BMD ( A I R  FORCE) 

ABMA (Chief of  Ordnance: 
Amy 1 

1 , 4 @ m  * 
5,606,- * 

120,000 120,000 

HS-24 

HS-36 

S-l013(G) 

At1a.s D boos te rs  

Atlas D boos te rs  

XM-45 rockets  ( see  
a l s o  "Earth 
s a t e 11 i t e s ' I )  

70,ooo 7 0 ,  ooe Aerolab Development Co. NAS5-51 Booster hardware, 
sets f o r  TX-33 

110,000 110,000 

2,200,000 2,200,000 

XM-lgEl rocke ts  Thiokol, Inc  . 
A B M  (Chief o f  Ordnance, 
A r m y )  

NAS5-55 

TX-33-20 rockets ,  
TX-33-22 rockets  
( see  a l s o  "Earth 
s a t  e 1 xi t e s " ) 

4,490,000 15,500,000 

400,000 430,000 

2,740,000 4,450,000 

HS-44 P a r t  of  Redstone 
boo s t  ers 

AOYG ( A r m y )  

Nort,, American Aviati  NAS5-57 Transsort  vehic les  n 
and launcher (S-91- 4) Miss i le  Division 

J u p i t e r  boosters AOMC (Army) HS - 54 

*Tota.l amount o f  cont rac t  s t i l l  under nego t i a t ion  
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On July 1955, the  White House announced that the Un%ted 

Statea plrmed to launch earth satell i tes a8 part of this eoulbtry@a 

contr ibut ion to the International Geophysical Year which eraqed 

formally on December 31, 19%. 

t o  %hat past of the s a t e l l i t e  program which wzaa under the manage- 

ment of the Chief of Naval Re8ear@h0 

(NIX,,) i n  Washington, B, C, had respons ib i l i ty  for  technical ab- 

peots  of the program, 

Prpogect Vanguard is the name assigned 

The Naval Re8eaPch Laboratory 

Pmgect Vanguard was transferred t o  the National Aemnautfcs 

and Space Administration by Executive Order ora Qctsber 1, ass,  
 he transfer affected 1% Mm sciermtiats and techslogfsts,  in- 

~Budixq Dre John P, Hagen, ProJeet Vanguard d i r e c t ~ k ~  

Six firfngs cbP the Vmguaml p d  three P$rfngr 

of the vanguard 

date, s tart ing  with the May 1, 1957, exgaeriment, One 9Varagurx4 

aateablite ha@ achieved srbPt - - I three-and-one-quarter pound 

have been made t~ 

I -  . .  
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coming cloud cover  experiment i s  e s s e n t i a l l y  a r e p e t i t i o n  of 

the  Sepeember 26 experiment.  

70 pounds i n  o r b i t  - - a 21+-pound, 20-inch diameter sphere p l u s  

the t h i r d  stage rocket  cas ing  which has been treated wi th  s p e c i a l  

SLV 4 w i l l  a t tempt  t o  p l a c e  about 

coa t ing  t o  f a c i l i t a t e  o p t i c a l  t r ack ing ,  

The primary o b j e c t i v e  of t h i s  experiment i s  t o  measure the  

d i s t r i b u t i o n  and movement of c loud cover  over the  dayl ight  por- 

t i o n  of" the  s a t e l l i t e 9 s  e q u a t o r i a l  o r b i t  and re la te  i t  t o  t h e  

o v e r a l l  meteorology of t h e  earth. 

This  experiment, and t h r e e  Vanguard launchings t o  follow, 

represent a, completion by NASA of t h e  Vanguard I C Y  series,  Data 

from the s a t e l l i t e  w i l l  be mademai lab le  t o  the  66 n a t i o n s  of 

the IGY. 

The U. S, Cloud Cover experiment is a NASA p r o j e c t  c a r r i e d  

out by the space a d m i n i s t r a t i o n ' s  Vanguard Divis ion.  The t h r e e -  

s t a g e  Vanguard s a t e l l i t e  launch%ng veh ic l e  was developed by t h e  

Office of Naval Research f o r  t h e  IGP program, The NASA worldwide 

Mini t rack network w i l l .  t r a c k  and i n t e r r o g a t e  the satel l i te , ,  The 

8 U. S. Amy Signal  Research and Development Laboratory designed 

and developed the cloud cover  package with-?r t h e  s a t e l l i t e ,  the 

she11 of  which was prepared by Vanguard T I '  ;Eon s c i e n t i s t s .  

(See r e l e a s e  NO, 4 for d e t a i l s ,  1 

END 

.__- . . . ~ . ,  ~ . .. . . . . . .. . - - . . . . . . . . . . . . . , . ... ._ . , . . . . . .. .- _.I_.- 
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P R O C E E D I N G S  - - - - - - - _ - - -  
MR, i3ONNEY:: Ladies  and gentlemen, I a m  Walt Bonney, 

W e  are a l l  s e t  t o  go .  I have one announcement of some import- 
ance. 1959 was dec la red  an  11-month year and t h i s  is r e a l l y  
S t .  P a t r i c k ' s  Day.  (Laughter . )  

I t  is my very proud p l e a s u r e  t o  in t roduce  t o  you t h e  
Adminis t ra tor  of t h e  Nat iona l  Aeronaut ics  and Space Administra- 
t i o n ,  Dr. T .  Kei th  Glennan, 

DR. GLENNAN: Gentlemen, t h i s  is  a p a r t i c u l a r l y  happy 
day f o r  us  a t  NASA, as you w e l l  know, Before making a f e w  
pe r sona l  comments about t h e  s u c c e s s f u l  launching of Vanguard 11, 
I want t o  r ead  a message which has  j u s t  come from t h e  White House. 

The President ;  sends  his c o n g r a t u l a t i o n s  and a s k s  t h a t  
t hey  be conveyed t o  a l l  Who p a r t i c i p a t e d  i n  t h e  s u c c e s s f u l  
launching i n t o  o r b i t  of Vanguard 11. 

You know las t  f a l l  on 1 October t h e  Vanguard p r o j e c t  
w a s  t r a n s f e r r e d  by Execut ive Order t o  NASA, That is NASA, not  
"Nasser." (Laughter . )  We had g r e a t  f a i t h  i n  t h i s  p r o j e c t  
as  i t  came t o  u s  because of t h e  very  f i n e  group of people t h a t  
have worked on  i t -  

You m u s t  remember t h a t  t h i s  w a s  t h e  p r o j e c t  which 
w a s  s ta r ted  from s c r a t c h  as a s a t e l l i t e  launching p r o j e c t ,  as 
a p a r t  of t h e  I n t e r n a t i o n a l  Geophysical Year. Today I t h i n k  
t h a t  f a i t h  has  been amply j u s t i f i e d ,  The men on t h e  p r o j e c t  
themselves  1 a m  s u r e  were d i sappo in ted  when e a r l y  i n  our  ad- 
m i n i s t r a t i o n  of i t  w e  asked t h a t  it be de layed ,  t h a t  f i r i n g s  
be de layed  u n t i l  a reexaminat ion of t h e  v e h i c l e  i t s e l f  could  
be completed.  

Whether or  not  t h a t  reexaminat ion had anyth ing  t o  do 
wi th  t h e  f a c t  t h a t  this w a s  a s u c c e s s f u l  launching ,  I suspec t  
w i l l  be developed i n  t i m e  but  i n  any e v e n t ,  w e  de layed  it  not  
because w e  d i d n ' t  have iaifh i n  t he  p r o j e c t ,  but  because w e  
d i d  have f a i t h  i n  t h e  people  who were c a r r y i n g  i t  on. And 
one r eason  f o r  t h a t  confidence was t h e  f a i t h  t h a t  Dr. Hagen 
himself  had i n  Vanguard and I want p a r t i c u l a r l y  t o  compliment 
him and h i s  f i n e  group who c a r r i e d  t h i s  t h i n g  through t o d a y ' s  
s u c c e s s f u l  launching .  

I t h i n k  t h e  r eason  t h a t  Vanguard personnel  t r a n s f e r r e d  
t o  NASA w a s  t h a t  t h e y  wanted t o  cont inue  t o  work i n  space  and 
t h a t  w e  Gxpect t h a t  t h e y  w i l l  do.  
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The finishing up the further firings of the Vanguard 
vehicle also remain. s9me three oE them, and in the meantime’we are 
accepting other assignments within our organization as we 
press forward in to wider and wider fields in this space 
exploration area. 

John would have wanted to be here, I am sure, but he 
wanted more to be down at the Cape, with Don Ma$&x*-+. t€je Vanguard 
project manager and his assistant, Bob Gray, to take the blame, 
if there was any, fo r  a failure. Thank goodness he had a 
success. 

And to every one of the loyal and dedicated Vanguard 
crew here at Washington and at the Cape, and the atroelectronics 
division of the United States Army Signal and Research Develop- 
ment Laboratory, to every one of the industrial organizations 
that participated in the Vanguard work beginning with the 
Martin Company, many others, go our congratulations and thanks. 

Now you have heard enough from me. I would like 
to introduce to you the Director of our Space Flight Develop- 
ment Division. I knowhe too wanted to be at the Cape today, 
but someone has to stay here and worry about the next set of 
problems. 

D r .  Abe Silverstein. 

DR, SILVERSTEIN: Gentlemen, the early information 
released on the satellite has been confirmed by new measure- 
ments. The perigee is 335 miles. The apogee is 2,050 miles. 
The period is 126 minutes; inclination, 34 degrees. The 
satellite was launched at 10:55, and injected into orbit 
at 11~05. These data are subject to further correction as 
the data are worked up. 

QUESTION: Sir, please repeat that. 

DR. SILVERSTEIN: All the members? 

Perigee, 335; apogee, 2,050; period, 126 minutes; 
inclination to the Equator, 34 degrees; launching time, 10~55; 
the injection into orbit, 11~05 Eastern Time. 
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QUESTION: Doctor ,  do you have anyth ing  on the  expected 
l i f e t i m e  of t h e  s a t e l l i t e ,  and t h e  maximum speed? 

DR. GLENNAN: The  l i f e t i m e  of t h e  o r b i t  of course  i s  
going t o  be very long ,  perhaps hundreds of y e a r s ;  i t  is hard  
t o  t e l l .  We have c a l c u l a t i o n s ,  of cour se ,  t h a t  w i l l  determine 
that ,  but  t h e r e  are enough unknowns So w e  d o n ' t  know e x a c t l y ,  

QUESTION: What about t h e  speed? 

DR. GLENNAN: The speed ,  as you can t e l l  from t h e  
apogee, is q u i t e  h igh ,  I t h i n k  the i n i t i a l  c a l c u l a t i o n  -- 
l e t  m e  check -- about 2 p e r c e n t ;  i t  w a s  about 2 percent  over 
nominal s a t e l l i t e  speed.  That would be 18 .5 ,  about 18,000 
m i l e s  an hour.  

QUESTION: Was t h i s  2 percent over t h a t ,  you 
mean? You mean i t  is 18,000 p l u s  360, is t h a t  what you 
mean? 

DR. GLENNAN: N o ,  nominal 18,000. 

QUESTION: Could t h i s  overperform t h e n ,  as f a r  as 
t h i s  experiment is concerned i n  producing too h igh  an  apogee? 

DR. GLENNAN: No, I t h i n k  n o t .  We w i l l  go i n t o  
t h i s  a l i t t l e  more i n  a few minutes ,  as soon as  w e  g e t  through; 
our  speakers here, 

Now, i t  is  my p l e a s u r e  t o  in t roduce  t o  you people  
who have very  impor t an t ly  p a r t i c i p a t e d  i n  t h i s  program and 
f i r s t  I would l i k e  t o  ca l l  on D r .  Richard P o r t e r ,  t h e  Chair-  
man of t h e  Technica l  Panel  of the  S a t e l l i t e s  of the  United 
States Nat iona l  Committee f o r  t h e  I G Y .  

D r .  P o r t e r .  
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DR. PORTER: Gentlemen, on behalf of t h e  IGY Committee 
of t h e  Na t iona l  Academy of Sc iences ,  I c o n g r a t u l a t e  t h e  Na t iona l  
Aeronaut ics  and Space Adminis t ra t ion  and its Vanguard Div i s ion  
under  D r .  John P. Hagen on t h e i r  accomplishment i n  p u t t i n g  
Vanguard I1 or 1959 Alpha, as w e  sha l l  c a l l  i t ,  i n  o rb i t  today. 

W e  have wai ted a long  t i m e  fo r  t h i s  event  and I am 
s u r e  t h a t  a l l  of us who have been i n t e r e s t e d  i n  t h e  United 
States IGY Satel l i te  Program are very happy today. W e  are 
e s p e c i a l l y  proud of t h e  U. S. Army S i g n a l  Corps for  t h e  sp l en -  
d i d  way i n  which they  carried o u t  t h e  development of t h e  
c loud  cover experiments  t h a t  w a s  carried i n  t h e  Satell i te.  
T h i s ' l a t e s t  c o n t r i b u t i o n  by t h e  United States to t h e  
Geophysical Year and its c o n t i n u a t i o n ,  which is referred t o  
as I n t e r n a t i o n a l  Geophysical Cooperat ion,  1959, w i l l  be w e l -  
comed by s c i e n t i s t s  everywhere as t h e  beginning  of a new era 
i n  weather research. 

A s  i n  t h e  case of the  other satel l i tes  launched by 
t h e  United States as part of t h e  IGY program, a l l  of the  
s c i e n t i f i c  in format ion  gathered by 1959 Alpha w i l l  be shared 
w i t h  s c i e n t i s t s  and other n a t i o n s  i n  accordance w i t h  the 
p r i n c i p l e s  of in format ion  exchange developed d u r i n g  t h e  IGY. 

To a l l  who had a p a r t  i n  today ' s  launching,  w e  s a y  
thanks and w e l l  done. 

DR. SILVERSTEIN: Thank you, D r .  Porter. 

Next I would l i k e  t o  ca l l  on D r .  John T. Mengel, 
who heads t h e  Radio Tracking Branch of t h e  Vanguard Div i s ion  
of NASA. John. 

DR. MENGEL: Well, I have very f e w  comments t o  m a k e  
except t h i s  is a very p l e a s u r a b l e  day for u s  a t  Vanguard and 
NASA. The t r a c k i n g  of t h i s  sa te l l i t e  is be ing  accomplished 
a t  t h e  p r e s e n t  t i m e  through t h e  c h a i n  of Mini t rack  s t a t i o n s  
i n  North and South America, i n  South Africa and i n  A u s t r a l i a .  

I t  has  so far progressed  ove r  t h e  first s t a t i o n  
a t  Antigua i n  t h e  B r i t i s h  West Indies ,  it w a s  picked up 
a t  t h e  South Af r i can  S t a t i o n ,  and picked up a g a i n  a t  
San Diego, a t  Havana, at F o r t  Stewart, a t  Blossom P o i n t ,  
and again a t  Antigua on t h e  second pass around, and 
t h i s  w a s  t h e  last  b i t  of in format ion  w e  had from it  before 
coming down t o  t h i s  meeting. 
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DR, SILVERSTEIN: A r e  there some s t a t i o n s  which have 
n o t  rece ived  t h e  t r ack ing?  

DR. MENGEL: The normal progress ion  of t h e  o r b i t  over 
t h i s  cha in  of  s t a t i o n s  t a k e s  it f i r s t  over nor thern  s t a t i o n s  
as i t  f i r e d  from F l o r i d a  and every o rb i t  takes it  f u r t h e r  
south ,  i n  succeeding,  it goes down over  Qiaito, Ecuador; Lima, 
Irertij Antofagasta ,  Ch i l e ;  SantZago, Chi le  -- 

DR. SILVERSTEIN: Jack, this is s i x  s t a t i o n s  then? 

DR. MENGEL: S i x  so far. 

DR. SILVERSTEIN: Two of those  twice? 

DR. HENGEL: That is r i g h t .  

DR. SILVERSTEIN: Did you i n t e r r o g a t e  it on t h e  pass? 

DR. HENGEL: I t  w a s  i n t e r r o g a t e d  over  Antigua suc- 
c e s s f u l l y ,  and i n t e r r o g a t e d  at Saen Diego over t h e  complet ion 
of  t h e  f i r s t  o r b i t  s u c c e s s f u l l y .  

DR. SILVERSTEIN: Can you t e l l  us anyth ing  about  what 
t h e  r e su l t s  of t h e  i n t e r r o g a t i o n  or w a s  t h a t  j u s t  a t r a c k i n g  
i n t e r r o g a t i o n ?  

DR. MENGEL: That w a s  an i n t e r r o g a t i o n  fo r  t e l eme t ry ,  
b u t  t h i s  pu t  t h e  d a t a  on a magnetic t a p e  and t h i s  t a p e  has  t o  
be s e n t  i n  f o r .  

DR. SILVERSTEIN: How soon do you t h i n k  you might 
have t h e  earliest r e s u l t s  of t h a t ?  

DR. MENGEE: I w i l l  have t o  l eave  t h a t  f o r  D r .  
Ziegler t o  answer. 

DR. SILVERSTEIN: My p o i n t  is on your pas s  over  
San Diego a f t e r  complet ing n e a r l y  one o r b i t ,  d i d  you get 
back telemeter information? 

DR. MENGEL: I t  w a s  i n t e r r o g a t e d  and gave very 
s u c c e s s f u l  telemeter d a t a  du r ing  t h a t  i n t e r r o g a t i o n .  

DR. SILVERSTEIN: Next I w i l l  c a l l  on D r .  Hans 
Zieg le r ,  who is t h e  Director of t h e  Ast ro-Elec t ronics  
Div is ion ,  U. S. Army Signal. Research and Development 
Laboratory a t  F o r t  Monmouth, New Je r sey .  D r .  Z i eg le r .  



7 

DR. ZIEGLER: Gentlemen, t h e  electronics package 
which you see here i n  t h i s  e x h i b i t ,  which is flown on t h e  
newest United S t a t e s  s a t e l l i t e  is t h e  r e s u l t  of u n t i r i n g  
e f f o r t s  of a small group of devoted s c i e n t i s t s  and eng inee r s  
i n  t h e  F o r t  Msnmouth S i g n a l  Laboratory.  They have c a r r i e d  
t h i s  work through two and one-half years of s o m e t i m e s  des- 
p e r a t e  e f f o r t s  and they  are very proud t h a t  they f i n a l l y  
have r ece ived  t h e i r  goal t o  see t h i s  s a t e l l i t e  i n  o r b i t .  
We are p a r t i c u l a r l y  proud, s i n c e  t h i s  is a c t u a l l y  so 
s u c c e s s f u l  a package which has been developed i n  o u r  labor-  
a t o r y ,  t h e  f i r s t  solar  power supply of  1958 Beta, t h e  w e l l -  
known communications package i n  t h e  Atlas Satel l i te  before 
Chris tmas,  and now t h e  la tes t  s a t e l l i t e  i n  1959 Alpha. 

I am s u r e  you w i l l  have a number of  q u e s t i o n s  
which go beyond t h e  p r e s s  release which w e  have d i s t r i b u t e d  
t o  you i n  t h e  package and I w i l l  be a v a i l a b l e  t o  you i n  
t h e  answering and q u e s t i o n  p e r i o d .  

DR. SILVERSTEIN: Thank you, DP. ZfegPer .  L e t  
m e  ca l l  on nex t  DP. Joseph S i r e y  who is head of t h e  Theory 
and Analys is  Branch, Vanguard Div i s ion ,  i n  NASA. 
D r .  S i r e y ,  

DR, SIREY: D r .  S i l v e r s t e i n  and gentlemen, t h e  
earliest  estimates i n d i c a t e d  t h a t  t h e  launching  v e h i c l e  
performed somewhat i n  excess of  t h e  e x p e c t a t i o n s  w e  had 
of i t .  The perigee h e i g h t  and apogee h e i g h t  were somewhat 
greater than  w e  had expected from t h e  normally performing 
v e h i c l e .  

The p e r i g e e  h e i g h t  is about 335 m i l e s ,  and 
p e r i g e e  is somewhat n o r t h  a f  t h e  ecpdetor, and it occur s  a 
l i t t l e  a f te r  local noon, so that t h e  s a t e l l i t e  is i n  
an e s p e c i a l l y  good p o s i t i o n  from t h e  o r b i t  p o i n t  of 
view t o  do t h i s  job of t a k i n g  p i c t u r e s  i n  t h e  s e n s e  w e  
expect of them here, of c louds .  

The o r b i t  w i l l  be i n  d a y l i g h t  from its maximum 
i n c l i n a t i o n  of about 34 degrees  down on t h e  p o r t i o n  of t h e  
o r b i t  t h a t  descends from the northernmost p o r t i o n  t o  
t h e  equa to r  and around t o  t h e  southernmost p o r t i o n , i n  
o t h e r  w o r d s , i t  w i l l  be  d a y l i h g t  on  t h a t  h a l f  of t h e  o r b i t .  

Apogee occur s  a l i t t l e  after midnight,  a l i t t l e  
below the  e q u a t o r  on t h e  o p p o s i t e  s i d e  of t h e  earth.  
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DR, SPLWRSTEPN: Thank yon. 

NOW, I t h i n k  w e  can open t h e  meet ing here, to  ques- 
t i o n s ,  and t r y  t o  answer them w i t h  t h e  pane l  we have here. 

QUESTION: Could D r .  Sirey take us through t h a t  a 
l i t t l e  b i t  slower? 

QUESTION: Maybe you can go t o  t h e  g lobe ,  

DR, SIREY: You can imagine t h e  sun is off i n  your 
d i r e c t i o n ;  t h e  sun is off i n  your d i rec t ion ,  rand t h e  sa te l l i t e  
went i n t o  o r b i t  about here ( i n d i c a t i n g )  and perigee QCCUFS about 
here ( i n d i c a t i n g )  so that the  sa te l l i t e  is ePosest to t h e  e a r t h  
i n  t h e  reg ion  of noon nea r  t h e  equator ,  and t h i s  is desirable 
from t h e  p o i n t  of view of accsmpPishing t h e  mission of t h e  
experiment.  Apogee is around on the  opposite side of t h e  
earth, a l i t t l e  after PocaeP midnight,  and a l i t t l e  below the 
equa to r .  

The sa te l l i t e  should s t a y  i n  orbit f o r  a t  least a decade. 
The maximum l a t i t u d e  is about  34 degrees and QCC'IPPS about  
here ( i n d i c a t i n g ) .  The minimum Pa t i tude  is aga in  34 and 
occurs  here ( i n d i c a t i n g ) ,  so you can  see that  t h i s  ( i n d i c a t i n g )  
is t h e  branch of t h e  o r b i t  t h a t  is En sunlight, and i t  is t h e  
perigee p o r t i o n  of t h e  orbit t h a t  is nea r  ~ Q C ~ B  noon, and 
hence, w i l l  allow t h e  s a t e l l i t e  to cis t h e  best job it  can 
fo r  recording t h e  cloud cover. 

QUESTION: Row your perigee does n o t  s t a y  f i x e d ,  
does it? 

DR. SIRET: S i r ,  t h a t  is r f g h t ,  t h i s  is t h e  p r e s e n t  
s i t u a t i o n  e 

QUESTION: That w i U  change and it w i l l  see t h e  
rest of t h e  e q u a t o r i a l  band in day l igh t?  

DR, SIREY: That is right,,per$gee will advance 
i n  t h e  o r b i t  and the orbit w i l l  regress, 

QUESTION: NQW, w i l l  t h e  perigee s t a y  approximately 
a t  local noon as it changes? 

DR. SIREH: No, it will not. 
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QUESTION: How long does t h i s  cond i t ion  p r e v a i l  
t h a t  you are t a l k i n g  about? 

DR. SIREY: Something i n  t h e  o r d e r  of a week o r  
so, week o r  t w o .  

QUESTION: Then what happens? 

DR. SIREY:  Then both perigee advances i n  t h e  
o r b i t  and moves around u l t i m a t e l y  t o  t h e  other s i d e  and 
t h e  whole o rb i t  precesses. 

QUESTION: Which way w i l l  it precess? 

DR. SIREY: I t  precesses i n  t h i s  d i rec t ion  
( i n d i c a t i n g ) .  

QUESTION: To t h e  West? 

DR, SIREY: That  is correct. 

QUESTION: W i l l  t h e  perigee po in t  move sou th  t o  
the  equator?  

DR, SIREY: There is a small degree of cancella- 
t i o n ;  i n  other words, as t h e  o rb i t  rotates i n  t h i s  direc- 
t i o n  ( i n d i c a t i n g ) ,  perigee moves i n  t h e  o rb i t  i n  t h i s  
d i r e c t i o n  ( i n d i c a t i n g , ) ,  so t h a t  i t  does n o t  move away from 
local noon as r a p i d l y  as it would i f  only one of those 
effects took place. 

QUESTION: Well, two t h i n g s  are happening, t h e  
p l ane  of t h e  o rb i t  is p recess ing  t o  t h e  West, and t h e  
perigee is moving south? 

DR. SIREY: Is advancing t o  South and E a s t ,  
so t h a t  as they say ,  it w i l l  s t a y  r e l a t i v e l y  nea r  local 
noon fo r  s e v e r a l  weeks. 

QUESTION: What is t h e  a x i s  of r o t a t i o n  of t h e  
s a t e l l i t e  r e l a t i v e  to t h e  axis of t h e  globe? 

DR. SIREY: It was approximately parallel  to the  
earth 's  s u r f a c e  where it went i n t o  o rb i t .  In  other words, 
po in ted  approximately in t h i s  d i r e c t i o n  ( i n d i c a t i n g ) ,  i n  
t h e  d i r e c t i o n  of the  orb i t  a t  the t i m e  it went i n t o  o rb i t ,  
and the s e n s o r s  are at an angle  of 45 degrees t o  t h i s  a x i s ,  
and they  sweep both fore and a f t ,  
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QUESTION: Will it eve r  ge t  hfgh enough to approach 
Russian t e r r i t o r y ?  

DR. SPREH: Well, it e m  be seen  i n  t h e  radio and 
optical sense  there from t h e i ~  terr i tory,  al though it  only  
goes up t o  34 degrees l a t i t u d e .  This is cons ide rab ly  
south  of Russiai, bu t  apogee is up, w e l l ,  2,600 m i l e s .  

QUESTION:: Do you t h i n k  %t emfd be seen  or tracked 
f r o m  there? 

DR. SI-: One might be able to get i t  w i t h  one 
of t h e i r  b e t t e r  optical emeras and by radio means also, I 
would t h i n k .  

QUESTION: I believe t h i s  queetfon i s  for D r .  
Z i eg le r ,  bu t  are these phcatoeePRs des%gned t o  sperate a t  
perigee or can they aLpso d i s t i n g u i s h  between l i g h t  in ten-  
s i t ies at apogee? 

DR. ZIEGLRR: meg would work only on t h e  side of 
t h e  earth which is $n s u n l i g h t  b e c m s e  it has a s w i t c h  
which swi t ches  off some, bat as the orbit  turns around, it 
w i l l  o p e r a t e  on Both p e r i g e e  or apogee, whichever is on t h e  
sun side of t h e  e a r t h ,  

QIESTIQSN: L e t  me rephrase it, can these photo- 
cells  operate as ef fect ive ly  at maximum altitude as at 
l o w  alt i tude? 

DR. ZIEGLRR:: The resolution w i l l  be much less, 
it w f % P  be, as you probably know, about  6 to 7 m i l e s  a t  

t i o n a t e l y  down QP the  f igwe goes up p r s p o r t f o n a t e l y ,  
t h a t  means, seven times three, for  2100, which would mean 
about  50 miles resaPu%fsm at t h a t  yratastfcu%ar distance of 
apogee. I t  is still workflag, YOU get only much bigger 

300 t Q  400 B1ih8 $deftUde and gQSS %Lpp%"0XktlW%BB$ pPOpOa0- 

Spots  of r e S O l U t i O K l .  

QUESTION: DP, Zfegler, can you make an estimate 
as t o  when you might have t h e  first r e s u l t  w i t h  r ega rd  t o  
t h e  weather experiment? 

DR, ZIEGISR:  You mean t h e  actpeal, -- 
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QUESTION: 
eva lua t ion  or what have you? 

E i t h e r  t h e  f i n i s h e d  product  or  rough 

DR. ZIEGLER: I hate to give  any exac t  date on t h i s  
part, bu t  I b e l i e v e  it w i l l  take a couple  of weeks t o  g e t  
a c t u a l  p i c t u r e s ,  

QUESTION: Aside from a c t u a l  p i c t u r e s ,  w i l l  you 
have any i n d i c a t i o n s  of what t he  satel l i te  has recorded 
t h a t  can be t r a n s l a t e d  even without  a p i c t u r e ?  

DR. ZIEGLER: The mere fact t h a t  there is i n f o r -  
mat ion on t h e  tape r i g h t  now -- which w e  heard from 
San Diego -- has  certain sounding no te s  which w e  recognize 
ind ica tes  t h a t  there is  cloud cover  information,  bu t  t o  get 
t h e  p i c t u r e ,  w i l l  r e q u i r e  a l i t t l e  b i t  of work i n  p rocess ing  
and as I i n d i c a t e d ,  w e  w i l l  probably want t w o  weeks or even 
a l i t t l e  more. 

QUESTION: As t h i s  progresses ,  for example, say  
t h i s  is a success  and YOUP next  three are s u c c e s s f u l  and 
other weather experiments  are s u c c e s s f u l ,  do you env i s ion  
t h e  t i m e  when you w o n P t  have t o  wait two weeks? 

DR. ZIEGLER: Obviously,  t h a t  w i l l  be real t i m e ,  
Otherwise,  i t  would no t  be of great value.  

QUESTION: I t  even tua l ly  w i l l  be instantaneous? 

DR. ZIEGLER: Thatqs r i g h t .  

QUESTION: Is any of t h i s  information on t h e  tape 
meaningful without  p u t t i n g  it through t h i s  complicated 
analog system? 

DR. ZIEGLER: N o t  t o  any e x t e n t .  I t  only i n d i c a t e s  
now t h a t  every th ing  has  worked proper ly ,  bu t  i n  order t o  
e v a l u a t e  i t ,  it r e q u i r e s  a process which is q u i t e  compli- 
cated. 

QUESTION: When yon say resolution of f i v e  or 
s i x  miles, what do you mean by that? 

DR. ZIEGLER: You have dots  w i t h  a diameter of 
that  number of m i l e s  1 mentioned to you. 
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You would say,, when t h e  p h o t o c e l l  looks down, it 
i n t e g r a t e s  t h e  b r i g h t n e s s  when over  such an area. I t  cannot  
d i s t i n g u i s h  between details i n  t h a t  area, so every t i m e  i t  
looks down, it i n t e g r a t e s  over  b r i g h t n e s s  of a dot of t h a t  
size,  which is seven miles, a t  300 m i l e s  a l t i t u d e  o r  50 
miles, a t  t h e  p r e s e n t  apogee. 

QUESTION: Doctor,, do you have any t r a c k i n g  on t h e  
t h i r d  stage c a s i n g  as y e t ?  

DR. ZIEGLER: I t h i n k  t h i s  is something D r .  Mengel 
would be able to  answer.  

DR. MENGEL: There is no e l e c t r o n i c  t r a c k i n g  on 
t h a t .  

QUESTION: When da you expect it? 

DR. MENGEL: On t h e  rocke t  cas ing?  

QUESTION: Y e s ,  sir. 

DR. MENGEL: That has  n o t  t h e  requirement of having 
radio t r a c k i n g  on i t .  Radio t racking  has  been included only 
i n  t h e  package inc lud ing  t h e  sc ien t i f ic  experiments .  

QUESTION: It is r i g h t  along w i t h  t h e  sphere now, 
i s n ' t  it? 

DR. MENGEL: Origina89y, of cour se ,  it w a s  a t  t h e  
same spot as t h e  sphere, but on separation, there was a 
small s e p a r a t i o n  v e l o c i t y  imparted between t h e  sa te l l i t e  
and t h e  bo t t le  i t s e l f ,  maybe three o r  f o u r  feet a second, 
something lib that ,  and t h i s  Just i n t e g r a t e s  fo reve r ,  so 
t h a t  i f  it is P,OOO seconds later,  why it is three or f o u r  
thousand feet apart. 

QUESTION: Dr. S f l v e r s t e i n ,  I b e l i e v e  t h i s  one is 
for you: D r .  Glennan said that after you took over  t h e  
Vanguard Project, you asked t h a t  t h e  f i r i n g s  be delayed 
u n t i l  a re-examination of v e h i c l e  could be undertaken.  
Now, I t a k e  i t  t h a t  you d i d  re-examine t h e  v e h i c l e .  What 
d i d  you do about it after you e x m i n e d  them'? 



DR, GLENNAN: We set up a p a n e l  of  q u a l i f i e d  people  
t o  look a t  both  t h e  v e h i c l e  and method of o p e r a t i o n s .  These 
people  r e p o r t e d  t h e i r  f i n d i n g s  t o  u s ,  both t h e  Vanguard 
Div i s ion  and to t h e  va r ious  i n d u s t r i a l  crews t h a t  have per-  
formed i n  t h e  work. 

Changes were made as a r e s u l t  of t h e  s tudy ,  which 
I t h i n k  may have or may have n o t  c o n t r i b u t e d  t o  t h e  success-  
f u l  f l i g h t ,  

QUESTION: Were there d e t a i l e d  changes or  b a s i c  
changes i n  des ign  or what? 

DR. GLENNAN: The changes were o p e r a t i n g  procedures  
a t  launch, i nvo lv ing  minor, I would say ,  des ign  changes, 
and changes i n  some of t h e  equipment, 

QUESTION: Ground equipment? 

DR. GLENNAN: N o t  ground equipment. 

QUESTION: What so r t ?  The equipment i n s i d e  t h e  
veh ic l e?  

DR. GLENNAN: Y e s ,  s i r .  

QUESTION: S p e c i f i c a l l y  what? 

DR. GLENNAN: Well, I p r e f e r  n o t  t o  g e t  i n t o  de- 
t a i l  here. I can perhaps later,  b u t  it is a long s t o r y .  

QUESTION: Doctor, w e  have p u t  a lo t  of money and 
t i m e  i n t o  t h i s ,  w e  would l i k e  t o  know what went wrong? 

DR. GLENNAN: You never know what goes wrong i n  
t h e s e  f l i g h t s ,  as you realize.  A v e h i c l e  of t h i s  type ,  
which is so complicated,  which has  SO many p a r t s ,  what 
you t r y  t o  do  always is t o  look a t  each p i e c e  of it 
as c l o s e l y  as you can  and each  p a r t  of t h e  o p e r a t i o n s  
as c l o s e l y  as you can ,  examining c a r e f u l l y  from a l l  of  
t h e  exper ience  o f  t h e  people  i n  t h e  f i e l d  and t r y  t o  
do each p i e c e  of it as w e l l  as you can .  

Now,there are many minor t h i n g s ,  some appear  
t o  be n e g l i g i b l e  i n  importance,  o t h e r s  perhaps are more 
important ,  and what  w e  have done is go through t h e  t h i n g  
wi th  a f ine - too th  comb, examining each p i e c e  of t h e  
equipment and each p a r t  of t h e  o p e r a t i o n ,  making 
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suggestions here and t h e r e ,  ad ts how possibly it  m i g h t  be 
done a b i t  better. 
and you can recount  them, it h s  very d i f f i c u l t ,  

You can s&, there are many items he re ,  

QUESTION: Well, n o t  a11 of them, but  what  were 
t w o  or three of t h e  most important  phys i ca l  equipment 
changes you made i n  t he  B i r d ?  

DR, GLENNAN: P t h i n k  yau recall t h a t  i n  one of 
ou r  earlier f l i g h t s ,  there was some ques t ion  IS t o  whether 
t h e  i n j e c t o r  of t h e  rocket had plugged because of foreign 
material i n  t h e  f u e l ,  A very c a r e f u l  s tudy  was made on 
t h i s  p o i n t  and w e  did provide  methods by which there could be 
no f o r e i g n  material i n  t h e  fue l s .  It is L t y p i c a l  i t e m ,  

QUESTION: Did you do t h a t  on t h e  ground or i n s i d e  
t h e  veh ic l e?  

DR. GLENNAN: I t  was done by c o n t r o l  of t h e  
manufacturer  of t h e  v e h i c l e .  

QUESTION: Were t h e r e  m y  changes i n  t h e  v e h i c l e  
itself? 

DR. GLENNAN: There w a s  a change i n  t h e  v e h i c l e  
because i n  one ease there was foreign anaterial i n  it 
and i n  t h e  other case there was no t .  

QUESTION: Were not mrrsat of your f i x e s  i n  t h e  
second stage and i n  t h e  ~ Q I U E C ~ ~ C $ ~ S  and so on? 

DR. GLENNAN: 1 W O U B ~  say t h e  fix88 were bask-  
a l l y  throughout  t h e  v e h i c l e .  %"faere were proba0lg no one 
spot t h a t  you could  p ick  that  had .mare fixes than another.  
They were d i s t r i b u t e d ,  

QUESTPOW: Have aPB. these fixes been dup l i ca t ed  
on t h e  three other v e h i c l e s  that stk%LP remain t o  be f i r ed?  

DR. GLENNAN: N o t  IS y e t ,  bu t  they w i l l  be ,  and 
possibly s o m e  other changes tss t h a t  we have considered 
bu t  have n o t  pu t  i n t o  t h i s  one.  

QUESTION: I s  there m y  i n d i c a t i o n  you might be 
able t o  i n c r e a s e  t h e  payload sln for thcoming veh ic l e s?  
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DR. GLENNAN: The payload w i l l  be increased  i n  t he  
last v e h i c l e .  

QUESTION: To what? 

DR. GLEIUIAN: The payload w i l l  be close t o  50 pounds 
i n  t h e  last veh ic l e .  

QUESTION: 50 pounds? 

DR. GLENNAP?: Pes, sir. 

QUESTION: Can you o u t l i n e  what t h e  mission is 
of the  later v e h i c l e s  w i l l  be? 

DR. GLENNAN: One I n  J u l y  -- you better take t h i s  
one i n  detail.  

MR. NEWELL: There are still  three Vanguard f i r i n g s  
t o  come up. One w i l l  carry a magnetometer, a p r o p o r t i o n a l  
magnetometer t o  measure t h e  earth 's  main magnetic f i e l d  and 
more impor tan t ly ,  t h e  f l u c t u a t i o n s  i n  the  magnetic f i e l d .  
This f i r i n g  w i l l  also carry a 30-inch i n f l a t a b l e  sphere 
t o  be i n j e c t e d  a t  t h e  t i m e  of s e p a r a t i o n  of t h e  magnetometer 
from t h e  t h i r d  stage, and w i l l  be separate from t h e  t h i r d  
stage c a s i n g  and from t h e  magnetometer package i t s e l f .  
The idea of t h e  30-inch i n f l a t a b l e  sphere as a l i g h t  
obdeet w i t h  a large c ross - sec t ion  so that  t he  effect sf 
a i r  drag w i l l  be magnified and one can get a i r  d e n s i t y  
data more quick ly  than one g e t s  it from a heav ie r  more 
dense satel l i te .  
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Another Vanguard f i r i n g  w i l l  carry a r a d i a t i o n  
ba lance  s a t e l l i t e ,  t h e  idea i n  t h i s  case is t o  measure t h e  
d i f f e r e n c e  between t h e  energy i n p u t  t o  t h e  e a r t h ,  which of 
course  is p r i m a r i l y  from the s u n ,  and t h e  energy reflected by 
c loud  cover ,  t h e  ground and water, and t h e  energy r e - r a d i a t e d  
by t h e  atmosphere.  

The f i n a l  Vanguard s a t e l l i t e  w i l l  c o n t a i n  a r e p e a t  
of t h e  s o l a r  r a d i a t i o n  measurements, t h a t  is ,  t h e  measure- 
ments of X-rays  and g l t r a v i o l e t  l i g h t  f r o m , t h e  sun t h a t  was 
inc luded  i n  t h e  first s P t e l l i t e  l aunch ings ,  t h a t  is  launch- 
i n g  a t t e m p t s ,  tUe  a*t.1;rlip&$ of t j h e  -sate&Eit&S t h a t  d i d n ' t  
go i n t o  o r b i t . - -  a r e p e a t  of t h e  niagnetic f i e l d  measurement 
desc r ibed  i n  my f i r s t  d e s c r i p t i o n  h e r e .  

QUESTION: That w i l l  be t h e  50 pound? 

DR. NEWELL: That w i l l  be t h e  50 pound one. You see 
t h a t  is  a combination of t w o  s a t e l l i t e s  i n  o n e ,  

QUESTION: Which one is t h a t ?  

DR. NEWELL: The f i f t y  pound one. 

QUESTION: Y e s ,  s ir ,  

DR. NEWELL: That is  t h e  combination of solar  
r a d i a t i o n  measurements wi th  t h e  magnetic f i e l d  measurements. 

QUESTION: Doe& solar r a d i a t i o n  i n c l u d e  X-ray gamma 
r a d i a t i o n ?  

DR, NEWELL: Not gamma, bu t  X-rays  and Lyman Alpha. 

QUESTION: A r e  you going t o  t a k e  lower o r b i t  or do 
something t o  i n c r e a s e  t h e  payload? 

DR. NEWELL: The t h i r d  s t a g e  w i l l  be an  improved 
s t a g e .  Th i s  is  how w e  g e t  t h e  i n c r e a s e  i n  t h e  payload.  

QUESTION: Do  you expec t  t o  have solar batteries w i t h  
any of t h e s e  f u t u r e  s a t e l l i t e s ,  these t h r e e  Vanguards? 

DR. NEWELL: N o t  on the  Vanguard. 



1 7  

QUESTION: None of them? 

D R ,  NEWELL: No. 

&&ESTIOI?: D i G n ' t  yox use  s o l a r  b a t t e r i e s  for t e n  
milliwatts ta g.Lve i t  perl;ianent l i f e ?  

DR. NEWELL: I n  the f i r s t  Vanguard, Vanguard I ,  of 
cour se ,  we do have s o l a r  power supp ly ,  i t  can be used.  But 
i t  is not planned f o r  the futL1i-e ones .  

QUESTION: Why not?  

DR,  NEWELL: Well, i t  was simply a matter of engineer-  
i n c .  These t h i n g s  got  underway be fo re  t h e  des ign  of t h e  solar  
s y s t e m  had been s u f f i c i e n t l y  f i x e d  on and w e  could  g e t  i t  i n .  

QUESTION: D r  N e w e l l ,  t h e  magnitude of your o r b i t  
on t h i s  s a t e l l i t e  would i n d i c a t e  t h a t  you had more than  enough 
energy t o  C U C A  a few more pounds i n  t h a t  t h i n g ,  maybe another  
experiment .  Apparently t h i s  t h i n g  i s  designed t o  o p e r a t e  a t  
p e r i g e e ,  and i t  w i l l  not work s o  w e l l  a t  apogee, so t h e  apogee 
is something you d o n ' t  r e a l l y  need. 

DR. NEWELL: Y e s ,  s i r ,  I f e e l  w e  could  have put  more 
i n ,  but  t h i s  is something you d i d n ' t  know back a t  t h e  t i m e  
when you had t o  close o f f  your eng inee r ing  des ign .  

QUESTION: But i f  t h e  f u t u r e  s a t e l l i t e s  behave t h e  
same way,  maybe you could cram something else i n  the re?  

DR. NEWELL: You see, t h e s e  are p r a c t i c a l l y  b u i l t  
now. 

QUESTION: D r .  N e w e l l ,  t h i s  next  one w i l l  c a r r y  t h e  
magnetometer i n t o  o r b i t  and a l s o  t h e r e  w i l l  be an i n f l a t a b l e  
s p h e r e ,  is t h a t  c o r r e c t ?  

DR,  NEWELL: Y e s ,  s ir .  

QUESTION: There w i l l  be t w o  s a t e l l i t e s?  

DR, NEWELL: There w i l l  be t h r e e  i f  you want t o  couht 
t h e  empty t h i r d  s t a g e .  
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QUESTION: Can w e  go back t o  t h e  experiment? I n  your 
o r i g i n a l  d e s c r i p t i o n  of your experiment you said you w e r e  expect-  
i n g  a perAgee of 200 t o  300 miles. You are a l i t t l e  b i t  above 
t h a t  p e r i g e e .  What e f f e c t  does t h i s  have on t h e  percent  of the  
e a r t h ' s  s u n l i g h t  s u r f a c e  w i l l  be covered? I n  your stakement 
you s a y  t h e  s a t e l l i t e ' s  24-hour sweep should  r e v e a l  c loud cover 
data over  about 25  pe rcen t  of t he  earth 's  s u n l i t  s u r f a c e  i n  
600-mile-wide s t r i p s ,  

DR. ZIEGLER: The a c t u a l  improvement on t h i s  is 
r e l a t i v e l y  s m a l l  because w e  still  work only  i n  pe r igee  r eg ion  
which as w e  bndica ted  o r i g i n a l l y  came from 200 t o  400 m i l e s  
and now is i n  t h e  o r d e r  of 335, Of course  it w i l l  be a l i t t l e  
b i t  b e t t e r  t han  300 m i l e s  o r i g i n a l l y  planned,  bu t  there is no 
real  s i g n i f i c a n c e .  There is a l i t t l e  b i t  more bu t  t h e r e  is 
noth ing  d r a s t i c a l l y  changed p a r t i c u l a r l y .  An apogee is i n  
on t h e  dark s i d e  and w e  do not  u se  i t .  An apogee w i l l  not  move 
du r ing  t h e  l i f e t i m e  of t h i s  equipment t o  t h e  o t h e r  s ide .  The 
b a t t e r i e s  on the  c loud  cover experiment have on ly  t w o  week's p l u s  
l i f e ,  and du r ing  t h a t  t i m e  no a c t u a l  changes take place. 

QUESTION: W i l l  you e x p l a i n  t o  m e  why it  is t h a t  
s o u t h  of t h e  Equator i t  w i l l  be i n  vary ing  degrees  bf darkness? 

DR. ZIEGLER: This is maybe a l i t t l e  b i t  of a fuzzy 
expres s ion ,  I would s a y ,  W e  have t h e  m a j o r  p o r t i o n  of the  
l i g h t e d  g lobe  on t h e  no r the rn  hemisphere and t h e  p a r t  of t h e  
Equator is still on the s u n l i t  s ide ,  but  i t  is  on ly  t o ,  I 
would estimate, some 20 degrees sou th  or something l i k e  t h i s .  

QUESTION: I d o n 8 t  unders tand  t h i s ,  when it is d a y l i g h t  
i n  New X W k ,  i s h ' t  i t  a l $ O  dayaight i n  L i m a ,  Peru?- 

DR. ZIEGLER: Y e s ,  sir. 

QUESTION: Then i t  i s n ' t  i n  darkness  below t h e  Equator? 

DR. BIEGLER: No, but  sa te l l i t e  you won't  see it  j u s t  
a t  t h i s  t i m e  where i t  comes over because i t  w a s  i n  San Diego 
a t  t h i s  t i m e  a t  noon, f o r  i n s t a n c e ,  today, r i g h t ,  so  w e  d i d n ' t  
see below t h e  Equator a t  t h a t  t i m e .  

DR. NEWELL: L e t  m e  take a crack a t  t h a t  one. You 
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t h i n k  of t h e  s u n ' s  r a d i a t i o n  coming from t h a t  d i r e c t i o n ,  t h e  
p o r t i o n  of t h e  e a r t h  which is i l l u m i n a t e d  is t h a t  hemisphere 
on t h i s  side ( i n d i c a t i n g ) .  Now as you know when t h e  s a t e l l i t e  
is launched i n t o  an o r b i t ,  t h e  o r b i t  l i e s  i n  a f i x e d  p l ane ,  
so t h i s  f i x e d  p lan  t h e n ,  you see, i n t e r s e c t s  t h e  p lane  of t h e  
t w i g h l i g h t  zone i n  a couple  of p o i n t s  h e r e ,  Th i s  t hen  d i v i d e s  
t h e  o r b i t  i n t o  t w o  p i e c e s ,  t h e  p o r t i o n  t h a t  is i n  t h e  l i g h t e d  
p a r t ,  and t h e  p o r t i o n  t h a t  is i n  t h e  dark p a r t .  

Now t h e  fact  t h a t  t h e  earth is r o t a t i n g  does noth ing  
t o  t h a t  geometry, t h a t  s t a y s  f i x e d .  So it is on ly  when t h e  
s a t e l l i t e  is in-Y;he l i g h t e d  p o r t i o n  of its o r b i t ,  t h a t  i t  is 
l i g h t e d ,  t h a t  it sees an i l l u m i n a t e d  e a r t h  underneath,  you 
see. When it is over  here ( i n d i c a t i n g )  i t  never sees an 
i l l u m i n a t e d  ear th .  

Now t h e r e  are t w o  e f f e c t s  t h a t  t e n d  t o  change t h i s  
geometry r e l a t i v e  t o  t h e  earth,  one is t h a t  t h i s  plane here 
( i n d i c a t i n g )  recesses. That w i l l  t e n d  t o  change t h e  p o r t i o n  
of t h e  o r b i t  t h a t  is l i g h t e d .  T h e  o ther  is t h a t  t h e  earth 
is revo lv ing  around t h e  sun and t h a t  w i l l  t end  t o  change t h e  
d i r e c t i o n  of t h e  p l ane  of t h e  t w i l i g h t  Sone by one degree per  
day. 

Those two w i l l  combine t o  change t h i n g s .  However, 
as D r .  Z i e g l e r  mentioned, s i n c e  t h e  l i f e t i m e  of t h i s  s a t e l l i t e  
payload is  only  t w o  weeks, there won't be too much of a change. . 

QUESTION: What happens, p r a c t i c a l l y ,  is -- 
MR. BONNEY: P l e a s e ,  may I break i n  t o  be t h e  

d e v i l ' s  cRd~rrsCate f o r  a moment and ask a couple  of  q u e s t i o n s  
on behalf of t h e  p r e s s  down a t  P a t r i c k .  Some of t h e s e  I am 
s u r e  have a l r e a d y  been answered, bu t  j u s t  t o  g e t  on t h e  record, 
t o  be answered a g a i n ,  t h e  f i r s t  one is, is t h e r e  anyth ing  i n  
t h e  payload except  t h e  cloud cover pho toce l l s ?  

DR. MENGEL: Mini t rack t r a n s m i t t e r  and batteries fo r  
t h e  trapsmitter. 

QUESTION: And Mengel s a y s  temperature  i n d i c a t o r .  

MR. BONNEY: Temperature r eco rd ing  device .  

DR. MENGEL: That  is a c h a r a c t e r i s t i c  of Mini t rack ,  
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i ts  frequency r e f l e c t s  t h a t  

QUESTION: And t a p e  r eco rde r  and some so lar  c e l l s  t o  
t u r n  i t  on and o f f .  

DR. ZIEGLER: T h a t  is p a r t  of t h e  package. 

MR. BONNEY: The next ques t ion  which w e  can a n s w e r ,  
and I can answer i t  m y s e l f ,  when w i l l  t h e  next  Vanguard be 
fired? We w i l l  t e l l  you about  t h a t  some other  d a y .  

What w i l l  be t h e  o b j e c t i v e s ?  Th i s  is t h e  next one,  
t h a t  is t h e  magnetometer. 

QUESTION: I have a ques t ion  f o r  Mr. Bonney. 

Walt, ear l ier  today ,  somebody announced t h a t  t h e  
United States A r m y  S i g n a l  Research and Development Laboratory 
at  Deale, N e w  J e r s e y ,  had picked up s i g n a l s  on t h i s  t h i n g  a t  
t h r e e  minutes and f o r t y  seconds a f t e r  t h e  launch t i m e  on t h e  
108 megacycle band,  and I c o u l d n ' t  f i n d  F t .  Monmouth group 
among t h e  t r a c k i n g  s t a t i o n s  so I went back t o  t h e  army man who 
t o l d  m e  about t h i s .  By t h e  t i m e  I go t  back, he said you people  
had t o l d  him not  t o  t a l k  about i t  any more. What is  happen- 
ing? 

MR. BONNEY: First off, I d o n ' t  t h i n k  t h a t  
F t .  Monmouth is  p a r t  of t h e  Mini t rack system. 

QUESTION: A r e  t hey  t r ack ing?  

MR, BONNEY: I w i l l  have t o  ask t h e  Army,  

DR, ZIEGLER: Y e s ,  s ir .  

MR, BONNEY: The answer  is Yes, s i r .  

QUESTION: Well, who else is t r ack ing  besides Mr. Mengel's 
o u t f i t ?  

MR. BONNEY: I suspec t  t h a t  a great many people  are 
t r y i n g  t o  track i t ,  one way or a n o t h e r ,  
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QUESTION: Well, is  t h e r e  some worldwide network t h a t  -- 
MR. BONNEY: N o t  an o f f i c i a l  one o t h e r  t han  t h e  Mini- 

t r a c k  system. 

QUESTION: I see. 

A q u e s t i o n  a long  the s a m e  l i n e ,  The t y p e s  t h a t  are 
being picked up a t  t h e  t r a c k i n g  s t a t i o n s ,  how are they  being 
communicated t o  F t .  Monbouth? 

MR. BONNEY: They are be ing  p h y s i c a l l y  t r a n s p o r t e d .  

QUESTION: Could w e  ask D r .  Z i e g l e r  t o  t e l l  us  some- 
t h i n g  about how these t a p e s  w i l l  be deciphered? 

DR. ZIEGLER: I t h i n k  now you h i t  t h e  j ackpo t .  (Laughter , )  
I t h i n k  I can on ly  e x p l a i n  i t  i n  very g e n e r a l  t e r m s  and wi th  an 
analogy. As you know, t h e  Mini t rack s t a t i o n s  b u i l d  and have 
a l r e a d y  determined t h e  o r b i t a l  e lements  and w e  know t h e  p o s i t i o n s  
of t h e  sa te l l i t e  at every  i n s t a n c e  wi th  r e g a r d  t o  t h e  e a r t h .  
On the  other  hand, w e  know f r o m  s i g n a l  o b s e r v a t i o n s  as w e l l  as 
from t h e  t a p e  t h a t  t h e  s a t e l l i t e  i t se l f  r o t a t e s  w i t h  a c e r t a i n  
speed ,  which w i l l  decrease as t i m e  goes on,  bu t  w e  can detect 
it as w e l l  from t h e  s i g n a l s  which w e  observe at  t h e  Mini t rack 
s t a t i o n s  f r o m  t h e  t a p e  which w e  take o u t  of t h e  in s t rumen ta t ion  
f o r  t h e  cloud cover .  

So w e  knaw the  o r b i t  c o n d i t i o n s  and w e  know t h e  s p i n  
rate of the  s a t e l l i t e .  Mow t h e  next  t h i n g  w e  s t i l l  have t o  know 
is t h e  a t t i t u d e  of t h e  s a t e l l i t q r w i t h  regard t o  t h e  earth.  Now 
t h i s  a t t i t u d e  w e  knm t o  some e x t e n t  f r o m  t h e  i n s e r t i o n  p o i n t ,  
and w e  know i t  aga in  from t h e  t a p e ,  because as the  p h o t o c e l l s  
s p i n ,  they  t r a d e  d i f f e r e n t  f i g u r e s  on t h e  e a r t h .  I f  t hey  are 
p a r a l l e l ,  t hey  m a k e  twosmmet r i ca l  moon shape traces. I f  t hey  
are looking down on t h e  earth,  t h e y  would m a k e  a c i rc le ,  and 
every f i g u r e  i n  between. 

Now from t h e  l e n g t h s  of t h e  t a p e s  between t h e  one 
ce l l  r e c o r d i w  and t h e  o t h e r  ce l l  r eco rd ing ,  or one c e l l  record- 
i n g  and t h e  other  not r eco rd ing ,  w e  can deduce t h e  p o s i t i o n  of 
t h e  sa te l l i t e ,  Now, what t h e  computer i n  effect  does ,  I can 
on ly  e x p l a i n  t h i s  way: If w e  know a l l  t h e s e  t h r e e  t h i n g s ,  the  
exac t  o r b i t ,  t h e  s p i n  r a t e ,  and t h e  a t t i t u d e ,  then w e  would be 
a b l e  t o  b u i l d  a model o f  what w e  j u s t  made a c t u a l l y  i n  a c t u a l  
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size .  We would use  a g lobe  which would have t h e  s u r f a c e  of 
a p r o j e c t i o n  s c r e e n  and by s o m e  mechanical means have a l i t t l e  
gadget which r e p r e s e n t s  t h e  s a t e l l i t e  o r b i t  around, and w e  
would r o t a t e  i t  wi th  t h e  same speed ,  and w e  would l e t  it have 
t h e  same a t t i t u d e  a g a i n s t  t h e  axks of t h e  e a r t h ,  and then  t h e  
next  s t e p  still  would be t o  put two l i t t l e  l i g h t  beams i n ,  
and then  t h o s e  l i g h t  beams would on t h a t  p r o j e c t i o n ,  on t h a t  
sphe re ,  p r o j e c t  t h e  s a m e  k ind  of f i g u r e s  as t h e  a c t u a l  photo- 
ce l l s  pick up on t h e  e a r t h .  

Now comes t h e  l as t  s t e p ,  i f  w e  would now modulate 
t h a t  l i g h t  w i th  t h e  i n t e n s i t y  from t h e  t a p e ,  t hen  t h e  l i g h t  
would f l u c t u a t e ,  and you would g e t  b r i g h t  and dark s p o t s  
on t h e  p r o j e c t i o n  sc reen  and then -you  t a k e  a camera and 
photograph wi th  still  camera and i n t e g r a t e  a l l  t h o s e  d o t s  
and you would g e t  a p i c t u r e  of what a c t u a l l y  has  been taken 
up. Now t h i s  is  n o t  be ing  done, but  t h e  computer does 
e x a c t l y  t h o s e  t h i n g s .  You f eed  i n  t h e  o r b i t  in format ion ,  
you f eed  i n  t h e  t a p e  once f o r  e v a l u a t i o n  bf r o t a t i o n ,  s p i n  
ra te ,  and p o s i t i o n ,  and then  you f eed  i n  a d d i t i o n ,  once 
more t h e  t a p e  i n  f o r  i ts a c t u a l  modulation informat ion  and 
t h a t  g i v e s  you f i n a l l y  t h e  ou tpu t  form of a cloud cover 
p i c t u r e  on an osciikkoscope s c r e e n .  

T h i s  is i n  a sense  what is being done. I t  is r a t h e r  
complicated,  bu t  I b e l i e v e  t h a t  model ( i n d i c a t i n g )  shows you 
t h a t  i t  is not so complicated t h a t  a computer cannot do i t .  

QUESTION: How f a s t  is t h a t  s p i n n i n g ,  by t h e  way? 

DR. ZIEGLER: I d o n ' t  have t h e  exac t  f i g u r e ,  bu t  i t  
should be around 50 R P M .  Do you have a f i g u r e  ye t?  Probably 
50 R P M .  

QUESTION: How many and what s o r t  of assor tment  of 
t a p e s  do you need t o  g e t  an  a c c u r a t e  p i c t u r e ?  

DR. ZIEGLER: This  i s  a d i f f i c u l t  ques t ion .  There 
is only  -- each t a p e  p r e s e n t s  one  p i c t u r e .  I f  you go over 
i t  aga in  you have another  p i c t u r e ,  r i g - i t ,  and t h e r e  is no way 
of s ay ing ,  I have one p i c t u r e ,  and I prove i t  with another  
type .  You have a cloud p i c t u r e  and t h a t  is  i t .  

QUESTION: D i d  you s a y  i t  w i l l  take you t w o  weeks t o  
t a k e  t h i s  ta>e from San Diego and reduce it  t o  -- 
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DR. ZIEGLER: No, t h i s  method which I desc r ibed  v e r y  
c rude ly  h e r e ,  is  p r e s e n t l y  i n t e g r a t e d  i n  a computing d e v i c e ,  
but  many t h i n g s  have t o  s t i l l  be t r i e d r o u t  and t h e r e  may be 
c e r t a i n  bugs which have not  been r e so lved  and w e  d o n ' t  wantto 
promise you and have you come back every day and s a y  you 
promised yes te rday  and w e  haven ' t  g o t t e n  i t .  

QUESTION: D r .  Z i e g l e r ,  beyond t h e  m e r e  m i l i t a r y  
a s p e c t s  of weather f o r e c a s t i n g ,  what p o s s i b l e  m i l i t a r y  ap- 
p l i c a t i o n s  does t h i s  k ind  of a cloud cover scanner  have? 

DR. ZIEGLER: None a t  a l l ,  

QUESTION: None? 

DR. ZIEGLER:  N o ,  

QUESTION: Could i t  be adapted as an espionage device? 

DR. ZIEGLER:  With a r e s o l u t i o n  of seven m i l e s ,  you 
could not d i s t i n g u i s h  anyth ing .  I f  w e  g e t  a cloud o u t l i n e  or 
an i s l a n d  or  crude o u t l i n e s  of l a n d ,  and see masses, and t h e  
c louds  i n  t h e i r  b i g  s t r u c t u r e ,  t h i s  is  about a l l  w e  can  
e x p e c t ,  bu t  no s u r v e i l l a n c e  c a p a b i l i t i e s .  

QUESTION: Would t h e r e  be a n  o v e r l a p  of p i c t u r e s ?  

DR. ZIEGLER: Th i s  depends on o r b i t a l  c o n d i t i o n s .  There 
could be on p e r i g e e ,  t h e r e  could be a s l i g h t  o v e r l a p  of t h e  
p i c t u r e s .  

QUESTION: What do you do wi th  your problem of 
dec iphe r ing  t h i s  as soon as i t  beg ins  t o  wobble? 

DR. ZIEGLER:  A s  soon as i t  starts,  which w i l l  not  
happen i n  two weelis per iod  of & p e r a t i o n  of l i f e  of equipment, 
i t  would be r a t h e r  complicated.  

QUESTION: D r .  Z i e g l e r ,  t h i s  ques t ion  may have been 
answered while  I w a s  o u t ,  what are t h e  f r e q u e n c i e s  used for 
t r a n s m i t t i n g  t h e  weather  d a t a ,  c loud cover da t a?  

DR. ZIEGLER: 108.030 megacycles. I t  is mentioned i n  
t h e  release.  
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QUESTION: With a two week's t i m e  l a g ,  would your c loud 
informat ion  be of any use  t o  t h e  weather man? 

DR. ZIEGLER: I d o n ' t  t h i n k  so i n  t h i s  case. I t  w i l l  
be a t e s t .  

DR. SILVERSTEIN: T h i s  experiment is our  f i r s t  exper i -  
ment i n  t h i s  meteoro logica l  program and c u r r e n t l y  w e  have more 
advanced meteoro logica l  program us ing  more advanced equipment. 
Our a t tempt  w i l l  be t o  des ign  equipment t h a t  w i l l  g i v e  us  
real  t i m e  in format ion .  I t  w i l l  t a k e  sometime, of cour se ,  t o  
go through t h e  whole p rocess  of b u i l d i n g  up t h e  equipment and 
t h e  equipment f o r  r e s o l v i n g  t h e  p i c t u r e s ,  but  t h i s  w i l l  be a 
goa l  of t h e  whole program. 

QUESTION: D r .  S i l v e r s t e i n ,  t h i s  i s  a very minor 
p o i n t ,  bu t  a l l  t h e  prev ious  s a t e l l i t e s  had IGY d e s i g n a t i o n s ,  
Does anything l i k e  1959 Alpha ,apply  t o  t h i s  one? 

DR. SILVERSTEIN: I t h i n k  it w i l l  apply -- t h i s  is 
a good des igna t ion  f o r  sAt ,e l l i t es  and w e  w i l l  cont inue  i t .  

QUESTION: D r .  S i l v e r s t e i n ,  t h e  news announcement 
sa id  t h i s  w i l l  a l low u s  t o  g e t  p i c t u r e s  of t h e  cloud cover 
of 25 percent  of t h e  s u n l i t  s u r f a c e  of t h e  e a r t h .  And from 
t h e  d e s c r i p t i o n ,  t h a t  would i n d i c a t e  t h a t  most of t h a t  is 
n o r t h  of t h e  EquqCor. Now, how does t h a t  advance u s  over 
what can be ob ta ined  on cloud cover informat ion  by previous  
means? How much of t h e  e a r t h  were you a b l e  t o  ge t?  

DR. SILVERSTEIN: Well, t h e  f i g u r e  i s n ' t  on t h e  
t i p  of my tongue,  I should s a y  t h a t  w e  have been a b l e  t o  g e t  
c loud cover c u r r e n t l y  ove r ,  of cour se ,  t h e  whole land  m a s s  
and some of t h e  sea masses of t h e  e a r t h .  Ac tua l ly ,  t h i s  
experiment ,  I t h i n k ,  can  be cons idered  an e a r l y  t echno log ica l  
experiment i n  developing t h e  a r t  of us ing  t h e  s a t e l l i t e  f o r  
meteoro logica l  purposes .  A s  w e  move a long ,  each s t e p ,  w e  
add another  p i ece  of in format ion  and b u i l d  up toward f i n a l l y  
a f u l l - t i m e  and a rea l  t i m e  e v a l u a t i o n  of t h e  cloud masses over  
t h e  whole s u r f a c e  of  t h e  e a r t h  cont inuous ly .  

QUESTION: So t h i s  p a r t i c u l a r  experiment w i l l  not  
advance knowledge apprec iab ly?  
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DR. SILVERSTEIN: I t h i n k  i t  w i l l  advance t h e  tekhnology 
ve ry  cons ide rab ly ,  

QUESTION: Not t h e  p re sen t  knowledge of e x i s t i n g  cloud 
cover? 

DR. SILVERSTdk;: I should s a y  t h i s  is probably a 
correct s t a t e m e n t .  

QUESTION: D r .  S i l v e r s t e i n ,  j u s t  a long  t h a t  l i n e ,  i n  
t h e  e a r l y  s t a t e m e n t s ,  t h e  A r m y  or NASA s a i d  they  would be a b l e  
t o  s p o t  i n d i v i d u a l  h u r r i c a n e s  o r  typhoons as they  w e r e  forming 
wi th  t h i s  k ind  of r e s o l u t i o n  -- are you going t o  be a b l e  t o  do 
t h a t  or is i t  a l i t t l e  b i t  t o o  rough? 

DR. SILVERSTEIN: I t h i n k  w e  w i l l  know a l o t  more 
when we see t h e  f i r s t  p i c t u r e s  as t o  t h e  a c t u a l  r e s o l u t i o n  
he re  and how good a p i c t u r e  w e  do g e t .  I t h i n k  t h i s  is some- 
t h i n g  w e  need t o  l ea rn .  

QUESTION: W i l l  t h e s e  p h o t o e l e c t r i c  ce l l s  be c a r r i e d  
i n  t h e  t h r e e  remaining Vanguards? 

DR. SILVERSTEIN: N o ,  not i n  a l l  t h r e e .  

QUESTION: D r .  S i l v e r s t e i n ,  one of t h e  d i f f i c u l t i e s ,  
i t  seems t o  m e ,  i n  p u t t i n g  up something as expensive and 
complicated as t h i s  is ,  you g e t  o n l y  two week's u se  ou t  of 
i t .  What is  t h e  s t a t e  of t h e  ar t  on solar  b a t t e r i e s ,  how f a r  
away are you from having a p e r p e t u a l  weather f o r e c a s t e r ?  

DR, SILVERSTEIN: I t h i n k  you know t h a t  t h e  f i r s t  
s a t e l l i t e  test v e h i c l e  which c a r r i e d  solar b a t t e r i e s  has  been 
i n  o p e r a t i o n  s i n c e  i ts  i n j e c t i o n ,  and o p e r a t i n g  s a t i s f a c t o r i l y ,  
I n  some of our  f u t u r e  s a t e l l i t e s ,  w e  Plan now t o  use  very  much 
l a r g e r  i n s t a l l a t i o n s  i n  t h e  b a t t e r i e s .  

QUESTION: Could you g e t  a w a t t  of power out  of s o l a r  
c e l l s  now? 

DR. SILVERSTEIN: Y e s ,  s ir .  

QUESTION: How much power do t h e s e  two t r a n s m i t t e r s  
r e q u i r e ?  
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DR. SILVERSTEIN: One of them is  a watt and one has  
a t e n  m i l l i w a t t .  

QUESTION: One w a t t  and t e n  m i l l i w a t t ?  

DR. SILVERSTEIN: One f o r  t h e  data is a w a t t  and t h e  
o t h e r  t e n  m i l l i w a t t s .  

QUESTION: Why d i d n ’ t  you put a w a t t  and t e n  m i l l i -  
watts i n t o  t h i s  i n s t e a d  of mercury power? 

DR. SILVERSTEIN: I t h i n k  you should real ize  t h a t  i n  
a l l  t h e s e  s o l a r  t ype  packages,  t h e r e  is a l e a d  t i m e  of a t  least 
a year  or year  and  one h a l f  t o  put  t h e s e  packages t o g e t h e r ,  
and g e t  them checked environmental ly  t o  be s u r e  t h e s e  t h i n g s  
are goirg t o  ope ra t e  a f t e r  t hey  have gone through v i b r a t i o n s  
a s s o c i a t e d  wi th  t akeof f  and t h e  a c c e l e r a t i o n s  they  go through.  
These packages take some f o u r  t o  s i x  months of environmental  
t e s t i n g  a f t e r  t hey  are put t o g e t h e r  j u s t  t o  i n s u r e  t h a t  t hey  
are going t o  work p rope r ly .  

Now w i t h  t h e  lead t i m e  w e  are working on ,  i t  w a s  
not  p o s s i b l e  t o  put t h e s e  t e c h n o l o g i c a l  improvements i n  t o  
t h e a t e l l ’ i ’ t e s a t  t h e  t i m e  t hey  w e r e  o r i g i n a l l y  des igned .  

QUESTION: Dr, S i l v e r s t e i n ,  I wonder i f  w e  could 
g e t  Dr. Wexler, as a m e t e o r o l o g i s t ,  t o  e x p l a i n  a l i t t l e  of 
t h e  i m p l i c a t i o n s ,  as t o  w h a t  he w i l l  know af te r  he has  g o t t e n  
t w o  weeks of d a t a .  

DR. GLENNAN: Is Wexler here? 

VOICE: H e  had t o  l eave  for another  meeting. Cor t r igh t  
is h e r e .  
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MR. BONNEY: W e  w i l l  be having a press conference  as 
soon as t h e  data have been s t u d i e d  and f i g u r e d  ou t  what is 
coming from them and at  t h a t  t i m e ,  w e  w i l l  c e r t a i n l y  expect 
to  have somebody from the Weather mreau t o  t a l k  on t h a t .  

QUESTION: A f t e r  t h i s  p a r t i c u l a r  s e s s i o n ,  what is 
your in tended  schedule? 

MR. BOWNEY: Our in tended  schedule ,  af ter  t h i s  s e s s i o n ,  
is as soon as w e  get t h e  word t h a t  t hey  have something t o  talk 
abcnxt, t o  pass t h e  word t o  you t h a t  there w i l l  be a press 
conference  i n  which a l l  of t h i s  in format ion  w i l l  be made 
public e 

QUESTION: Do you have a rough estimate when tha t  
w i l l  be'? 

QIESTION: When can  w e  get f ly-over  t i m e s  on t h i s ?  

MR. BON'NEY: I hope before t h e  end of t h e  day. 

QUESTION: That i s  when you emect t o  have some 
other -- 

MR, BO-: Only on f ly-over  t i m e .  As far as t h e  
results of t h e  experiment i s  concerned, w e  defer t o  t h e  Amy 
and t h e y  say  it may be a c o n s i d e r a b l e  number of days ,  

QUESTION: How about p i c t u r e s  and sketches and 
artwork? 

YR, J3ONE4EY: The p i c t u r e s ,  you mean of what they  
have g o t t e n ,  or t h e  pictures t h a t  the  photocell is t ak ing?  

QILJESTPBR: No, t h e  p i c t u r e s ,  do ~ Q U  have any dia-  
grams or sketches of t h e  theo ry  sf t h i s  t h ing?  

MR. BONKEY: Y e s ,  sir, those will be a v a i l a b l e  
a t  t h e  end of t h i s  conference .  

MR, CORTRIGHT: Gentlemen, t h e  meteorological 
sa te l l i t e  offers advantages t o  us for s e v e r a l  obvious 
r easons ,  I t h i n k .  One, it permits us to observe  the  
meteorologlcal c o n d i t i o n s  o v e r  t h e  e n t i r e  surface of t h e  
earth, t h a t  is it w i l l  e v e n t u a l l y  compare w i t h  perhaps 
t e n  p e r c e n t  coverage, which w e  have today, This w i l l  
g i v e  us access ta p o r t i o n s  of the  earth which are 
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important  t o  weather a l l  over ,  of cour se ,  and t o  t h e  
Northern Hemisphere and o u r  coun t ry  i n  p a r t i c u l a r ,  which 
w e  do n o t  now have access to.  
w i l l  enab le  us t o  look a t  t h e  weather  from a p o i n t  of view 
w e  have never  b e f o r e  had, namely, from t h e  other side above 
it  * 

I n  a d d i t i o n ,  t h e  sa te l l i t e  

There are o p p o r t u n i t i e s  t hen  t o  o b t a i n  data of 
a type which w e  cannot  now o b t a i n ;  t h e  most obvious type of 
data, of cour se ,  is c9oud cover ,  and we have hopes of even- 
t u a l l y  developing in s t rumen ta t ion  which could determine t h e  
e x t e n t  of cPoud cover ,  t h e  types  of cPouds, the  h e i g h t s  of 
c louds  above t h e  s u r f a c e  of t h e  earth, t h e  l a y e r s ,  perhaps 
p r e c i p i t a t i o n  associated w i t h  cEoudLness, l o c a t i o n s  of 
electrical storms and t h a t  s o r t  of t h i n g .  

I n  a d d i t i o n  there are a number of t empera tures  
which it w i l l  be possible to measure: The tempera ture  
perhaps of t h e  t ropopause,  of t h e  stratosphere; 
tempera ture  of t h e  earth's s u r f a c e ,  By measuring s u r f a c e  
tempera tures ,  we will be able, w e  t h i n k ,  t o  trace out some 
of t h e  c u r r e n t s  of t h e  ocean, and i n  a more a c c u r a t e  manner 
than  w e  now know them. I n  a d d i t i o n ,  w e  hope to be able to  
u s e  these sa te l l i t es  to measure c o n s t i t u e n t s  of t he  atmos- 
phere, such as d i s t r i b u t i o n ,  such as water vapor, and 
ozone. By doing a l l  of these t h i n g s ,  w e  hope t o  enhance 
o u r  g e n e r a l  knowledge of meteorology and by a better under- 
s t a n d i n g  of meteorology, to enjoy  t h e  benefi ts  thereof which 
w e  a%3, can envision, I belgeve.  

QUESTION: Would you g i v e  us your f u l l  name, 
please? 

MR. CORTREGHT: My name is Edgar C o r t r i g h t ,  

QUESTION: S p e l l  i t ,  S p e l l  t h e  last name. 

QUESTION: And you are with the Weather Bureau? 

MR, CBRTRIGKT: No, I am w i t h  NASA. 

QUESTION: Is t h a t  Doctor? 

MR, CORTRIGHT: Mister 
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QUESTION: Meteorologist? 

HR. CORTRIGHT: General  

QUESTION: General meteorology? 

YR. CORTRIGHT: No, g e n e r a l  technology. 

QUESTION: Is i t  planned e v e n t u a l l y ,  MF. C o r t r i g h t ,  
t o  depend on one of these t h i n g s  or perhaps  two or  whatever 
w e  get up, rather than  aa i n t e r n a t i o n a l  grouping? There 
w a s  some t a l k  of p o s s i b l y  j o i n i n g  forces w i t h  t h e  S o v i e t s  
and various other people  t o  g e t  the  best k ind  of a weather 
i n t e r l o c k i n g  s y s t e m  possible,  Is t h a t  something t h a t  looks 
promising OF what? 

MR, CORTRIGHT: I n  ou r  own long  range p lanning ,  
w e  env i s ion  a system of m u l t i p l e  sa te l l i t es  and these would 
inc lude  satel l i tes  En p s l a ~  orbi ts  i n  the i n t e rmed ia t e  
a l t i t u d e  range. Perhaps, for example, from 500 t o  1,000 
miles. These r e l a t i v e l y  l o w  a l t i t u d e  sa te l l i t es  would m a k e  
many detailed measurements, on t h a t ,  u t i l i z i n g  i n f r a r e d  
detectors, t h e r m i s t o r  bolometers, photocells, t e l e v i s i o n ,  
radar, and all t h e  var ious techniques w e  have of measuring 
r a d i a t f o n  from t h e  earth and its atmosphere. 

QTJESTIOW: HQW many w m P d  you like t o  have t o  have 
t h e  best or t h e  ideal? 

MR, CORTRIGHT: E d o n * t  t h i n k  we know t h e  answer 
t o  t h a t  y e t .  I t  is easy t o  sit down w i t h  a pieced  paper 
and p u t  down six, and it looks reassnable,but it is 
premature t o  anticipate t h a t  a t  t h i s  time. I t  is a n t i c i p a t e d  
t h a t  some higher  altitude satel l i tes  would be a part  of 
t h i s  system, perhaps i n  t h e  22,000 m % 9 e  equatorial o r b i t .  
'phis type  of sa te l l i t s  sits overhead, as you know, and 
can be used to observe s i tua=t%ons  at t h e  w h i m  of t h e  
meteorologist and to  watch weather situations develop,  

QI%EST%ON: You are going $0 have t o  have some 
p r e t t y  f i n e  optical systems i n  any th ing  like t h a t  to 
get any r e s o l u t i o n  on top of c louds ,  a r e n ' t  you? 

MR, CORTRIGHT: f t h ink  not, 1 t h ink  the  opt ics  
are not t h e  l i m i t i n g  factor, even i n  t h e  22,000 m i l e  o rb i t .  
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It is more apt t o  be t h e  scanning  system such as 
a t e l e v i s i o n  type scanner .  One of the  major problems, of 
course, is t h e  eomunieatisn problem, which is genera ted  
by o b t a i n i n g  SO much data. I n  fact ,  even a f r a c t i o n  of what 
.I have desc r ibed  here wf%% saturate t h e  w o r l d v s  eommunfca- 
t a o n s  system u n l e s s  we go to such t echniques  8s sa te l l i t e  
d a t a  r e l a y s .  

QIPESTION: How would t h a t  operate? 

MR, CORTRIGHT: E t h i n k  t h a t  is g e t t i n g  L l i t t l e  
bit beyond the scope of the meeting today. TRis is i n  
t h e  area of communication sate’llites, where w e  r e l a y  from 
one sa te l l i t e  to t h e  o ther ,  very wkdeband in format ion ,  and 
then  back down to some wea%her center bfn the United S t a t e s .  
mere are various ways it  can  be done, I t  can be sa te l l i t e  
to satel l i te ,  or  satellite to ground to sa te l l i t e  t o  gmund 
to sa te l l i t e  to g r a n d  sort of t h i n g ,  But it does enab le  
us t o  use high  frequency which is mc9maPBy l i m i t e d  t o  
l i n e  of sight esmunfcation over large d i s t a n c e s  by going 
t o  t h e s e  very high a l t i t u d e s ,  

QUESTEON: Mr. Csrtr$ght, do you mean i f  you had 
s i x  or seven of t h e s e  t h i n g s  up t h e r e ,  the data would 
s a t u r a t e  t h e  ear%hvs communication facilities? 

MR, CORTRIGBT: If you have one of them up t h e r e  
taking my large m o u n t  of teBevisEsn data ,  you w i l l  
saturate t h e  worhlos communication, t r ansocean ic  communi- 
c a t i o n ,  Letws remember t h a t  we d o n v t  have a t e l e v i s i o n  
%ink t o  Europe today, 

QUESTION: Is t h a t  because of t h e  enormous band 
widths  necessary  t o  m0ve a s i g n a l ,  is t h a t  what you mean? 

MR, CORTRIGHT: Pes, sir ,  that is t h e  reason ,  
t h e  c u r r e n t  t r a n s - A t l a n t i c  cable h a s  c a p a c i t y  for about 
36 vo ice  channels ,  and one t e l e v i s i o n  program would be 
e q u i v a l e n t  to about 1,000 vo ice  channels .  

QUESTION: Wa%t, Ss there going to be some k ind  of 
8 hand out on the Vanguard computing center’? I understand 
you have one here w a i t i n g  to release it ,  is t h a t  r i g h t ?  

MR. BON?TEY: Yes, S%F, we have one of %hose. 
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QUESTION: Also, Jack, John Dyer f ~ o m  down there, 
s a i d  t o  ask: you &ow& whether sane of US could  go i n  t h e  
back shop there and see t h a t  th ing?  

HR, BONNEY: I th ink  t h a t  can be worked o u t ,  to- 
m o r r o w ,  W e  w i l l  c e r t a i n l y  t r y  t o ,  W e  would l i k e  t o  cut  
it o f f ,  if w e  could ,  i n  about t w o  more ques t ions ,  bu t  
before we get those, i f  I essuld Just m a k e  a couple  of 
detailed announcements, 

We hope to have bleeek: and white  art here by 
abmt  7 : O O  of fc~ax% or 8:OO ovcBock this evening, We w i l l  
have t h e  phone staffed so t h a t  you eseraealS i n  ahead of 
t i m e  and they  will be ready j u s t  8s soon as they can  be 
p r f n t e d  up. 

The color t r anspa renc ie s ,  w e  be l i eve ,  w i l l  be 
ready by about midnight ,  

NOW, Ed, 

QUESTSON: DF, Ziegler ,  you say you are going t o  
get  s t r i p s ,  BOO m b f l e s  wide? 

DR. ZIEGLER: P i c t u r e s  w i l l  be 300 by 300 m i l e s ,  
they  w i l l  select p i c t u r e s  300 by 300 m i l e s ,  

QUESTION: The e a r t h  w i l l  have turned  around 
about 1500 miles, t h a t  is, w h i l e  t h e  sa te l l i t e  is r o t a t i n g ,  
the earth turns under  it. W i l l  these t h i n g s  over lap?  

DR, Z I E G U R :  OB perigee, they w i l l  hard ly  over- 
lap9 maybe a very s l i g h t  over lap .  On the apogee, they  
probably would very much. We won*t Lake m y  p i c t u r e  of 
t h i s .  If w e  say we do not  give you strips of 800 m i l e  
wid ths ,  it is for %he reason t h a t  w e  want to g ive  you 
t h e  c e n t e r  picture which has t h e  best r e s o l u t i o n  which 
w e  f e l t ,  and at this time, w e  are only  making the  first 
s t e p  towards such a new equfpment, we will show you t h e  
300-mile p i c t u r e s  i n  t h e  c e n t e r  of that  600-mile s t r i p .  

QUESTEON: In one orbitp the earth would move 
1500 m i l e s ,  and the next  t i m e  mound, $t w i l l  no t  over- 
lap? 

DR, ZIEGLER: Beg your p a r d m e  
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QUESTEON: The next  t i m e  around it w i l l  no t  overlap? 

DR. ZIEGLER: May over l ap  a very l i t t l e  b i t  bu t  no t  
very much. 

QUESTION: W i l l  any of t h e  r ema in ing  three satel l i tes  
use  any of your TV or  photocell experiments? 

DR, ZIEGLER: Not to  my knowledge. 

QUESTION: Dr. ZfegPer ,  P e t  m e  get t h i s  clear, i n  
youp s ta tement  here, desc r ib fng  t h i s  experiment,  you t a l k  
about 600 m i l e  wide s t r i p s ,  now ysu ape t a l k i n g  about 
a 300 by 300, 

DR, ZEEGLER: Out of t h a t  600 m i l e  s t r i p ,  which 
is a c t u a l l y  scanned and a c t u a l l y  %s more than t h e  600 m i l e s ,  
t h e  c e n t e r  p i e c e  which has  t h e  best r e s o l u t i o n  -- you know 
y o u r s e l f ,  t h e  beam is going out on both sides -- is taken 
ou t ,  and t h i s  is t h e  best p i e t u r e ,  

QUESTION: Can you e l u c i d a t e  what you expect t h i s  
p i c t u r e  to La0k Pike? 

DR, ZEEGUR: L i k e  L real e%oud cover ,  i f  you 
have seen one, 

QUESTION: On a, p i c t u r e  on m oseel loscope? 

DR. ZIEGLER: I t  w i l l  Pook l i k e  L t e l e v i s i o n  p i c t u r e ,  
IS you have seen o n  some of t h e  rocket p i c t u r e s .  

QUESTION: Will YQU see t h e  horizon? 

DR. ZIEGLER: I t  will be down. 

QUESTION: Can you sketch us I rough one and g i v e  
u s  a rough idea of what i t  w f a l  look l i k e ?  

DR, ZIEGLER: ( A t  t h e  blackboard)  Here is 8 group 
of c louds  in one d i rec t ion ,  or maybe you w i l l  see a h u r r i -  
cane ( f n d i c a t i n g ,  1 

QUESTION: DP. Ziegler, would t h i s  t h i n g  be able 
to d i s t i n g u i s h  between the  top of some c louds  and, let 's  
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say, a snow-covered tundra ,  or something l i k e  t h a t ?  

DR, ZEEGEER: It prabably wou%d. 

QZPESTPQM: Probably would not?  

DR. ZIEGLER: Probably would. 

QIWSTION: Is it planned t o  compare at least on 
t h i s  p ~ t i c u B a r  experiment,  to compare what your r e s u l t s  
are here wi th  the  standard weather maps for these parti-  
c u l a r  areas for t h a t  L i m e  and day and so on? 

DR, ZIEGLER: This might be worthwhile  to do. 
This is t h e  reason  why w e  par t%euPar%y wanted t o  have t h e  
Northern Hemisphere under  observa t ion ,  because then  
w e  can  correlate e x i s t i n g  weather data w f t h  t he  cloud data. 

QTJESTEON: Have you s e n t  out L r eques t  t o  t h e  
Weather Bureau to get all of t he  staff s t a r t i n g  a t  whatever 
t i m e  -- 

DR, ZEEGLER: Well, t h i s  is available very r e a d i l y .  
I t  is t h e  l abora to ry ,  %rad w e  have our own weather s t a t i o n  
and are connected to a11 United States and Overseas s t a t i o n s ,  

QUESTION: A t  m y  one t i m e ,  Doctor, how much area 
does t he  ins t rument  cover? 

DR. ZIEGIIER: 1 donet q u i t e  unders tand .  You m e a n  
w i t h  each sweep, or with each o rb i t ?  

QUESTION: As f t  Paaoka o u t  a t  L given i n s t a n t ,  
how much area is t aken  fn?  

DR. ZEEGLER: If you take t h e  in s t ance  which J u s t  
covers  t h e  band wfdtrtas of that beam which is 1.1 degree, 
it covers  seven m$les a t  300 miles altitude ~n t he  c e n t e r ,  
and then  it  sweeps out9 and it goes beyond 600 m i l e s  i n  
one sweep, But t h e  picture in the middle is only t h e  one 
which can  be evalua ted .  

QUESTPQN: Is t h i s  paelcage, t h i s  ins t rument  
package i d e n t i c s f  t o  t h e  September package? 

DR, ZIEGLER: Et 2s t he  same package, 
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QUESTION: Walt, can you give us the variation in 
speed, speed of t h e  satell i te? 

DR, MENGEL: Several thousand m i l e s  per  hour,  
dropped from 18, something on t h e  o r d e r  of 14 or 15. 
has t h e  h ighes t  speed a t  perigee and lowest speed at  
apogee e 

It 

I t  drops from around 18,000 to somewhere around 
14,000, something of t h a t  order, m i l e s  per  hour.  

QUESTION: Walt, w e  had one estimate t h i s  would 
be i n  o rb i t  perhaps hundreds of y e a r s ,  and one perhaps 
a decade. Do w e  pay ou r  money and take our  choice? 

MR, BONNEY: It is a t  least a decade, which makes 
m e  t h i n k  i f  you press m e ,  I would bet f i v e  c e n t s  on 100 
yea r s ,  but I t h i n k  maybe after they s tudy  it, s tudy  t h e  
orbi ta l  data a l i t t l e  b i t  more, they can come up w i t h  
some firmer p r e d i c t i o n s  on t h a t ,  

QUESTION: Well, DP, S i l v e r s t e i n  was t h e  one 
%hat said perhaps hundreds of yea r s ;  perhaps he can 
e l a b o r a t e ,  

DR, SILVERSTEPN: I d o n 9 t  th fnk  w e  know, t h a t  
is t h e  answer. 
t h i s  body has  I cer tain drag and we are l e a r n i n g  more 
about  it, more about  t h e  atmosphere, the  atmospheric pres- 
s u r e  all t h e  t i m e  as w e  go up i n  a l t i t u d e ,  There 
is a v a r i a t i o n  r i g h t  now on t h e  order of t e n  t o  one 
i n  our knowledge LS to what t h e  d e n s i t i e s  are, One of t h e  
later experiments  f n  IGY as discussed  by N e w e l l  is aimed 
t o  t r y  t o  p i n  this down a b i t  more. 
t e n  t o  one f n  our d e n s i t y  knowledge i n  t h e  upper 
atmosphere, I l eave  it t o  p u  t o  guess who is r i g h t .  

I t h i n k  w e  w i l l  know after -- you see, 

Mow t h i s  accuracy of 

16 think t h a t  is t h e  character of our  knowledge 
r i g h t  now, 

QTJF,ST%ON: Well, l e t  m e  ask you t h i s ,  t h e  
g r a p e f r u i t  is one, Vanguard is one, is i n  an orbf t  
comparable to t h i s  one, a l i t t l e  b f t  h ighe r ,  bu t  about 
t h e  same, Which o r b i t  wou%d decay faster i f  they  were 
both equal ,  o rb i t  of b ig  sphere or  orbf t  of l f t t l e  sphere? 
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DR, SILVERSTEIN: Tile thing we are t a lk ing  about is 
t h e  ra t io  of the drag to t h e  weight and t h e  b i g  one h a s  a poor 
ra t io ,  it has mare d r a g  p e r  u n i t  weight s o  i t  .,l:oulj. decaf; 
fas ter  e 

QUESTIOW: T h i s  o t h e r  estimate of a t  least a decade 
came o u t  whi le  I V . J ~ S  o u t  phoning perhaps hundreds of miles -- 
what is t h e  vide -Juration based on, fir. S i l v e r s t e i n ?  

DR. SILVERSTEIN: I thought  I expla ined  i t  j u s t  
a minute 2g0, that  it is associated w i t h  t h e  fact that  w e  
d o n ' t  r e a l l y  know in t h e  very h i g h e s t  reaches  of t h e  atmos- 
phere, what  t h e  real  d e n s i t y  is, and t h e  t h i n g  t h a t  b r i n g s  
t h e s e  gadgets  down is t h e  d rag ,  and your d r a g  is  d i r e c t l y  
p r o p o r t i o n a l  t o  t h e  atmospherdc d e n s i t y ,  and so u n t i l  w e  
l e a r n  more about  t h e  drag i n  these areas, w e  are n o t  going 
t o  r e a l l y  be a b l e  t o  m a k e  these p r e d i c t i o n s  w i t h  any accuracy.  

A number of experiments  are planned t o  s tudy  t h e  
atmospheric  s t r u c t u r e  at  very h igh  a l t i t u d e s ,  t h a t  is 
p a r t  of our programg bu t  u n t i l  w e  g e t  t h i s  data, it is 
p r e t t y  much anybody s guess. 

I t h i n k  w e  w i l l  c u t  it off r i g h t  now. 

(Whereupon, a t  3:25 p . m .  t h e  conference  was 
eon@ luded . 1 
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Events of  t h e  month s i n c e  I was l a s t  p r i v i l e g e d  t o  appear  

before  your Committee have served t o  br ing  i n t o  sha rpe r  focus 

c e r t a i n  a s p e c t s  of our  n a t i o n a l  space program. 

f i v e  months o ld .  

ment o f  our  program t o  t h e  e x t e n t  t h a t  it i s  now poss ib l e  t o  

d e l i n e a t e  i n  g r e a t e r  d e t a i l  some of  t h e  uses  we can make of  

NASA i s  n e a r l y  

We have been p ick ing  up speed i n  t h e  develop- 

s a t e l l i t e s  and probes sen t  i n t o  space.  

A s  a r e a l l y  b a s i c  i n g r e d i e n t  i n  our  bus iness ,  a s . 1  o u t l i n e d  

t o  you a t  t h e  t ime o f  our  e a r l i e r  meeting, we have undertaken - 
working with t h e  Department of Defense - an i n t e g r a t e d  program of  

boos t e r  rocke t  development t o  provide t h e  means t o  put  i n t o  o r b i t  

o r  send on long journeys i n t o  space t h e  l a rge r - s i zed  payloads our  

s c i e n t i s t s  need. 

very  g r e a t  v i g o r  and before t h e  end of 1960, t h e  f i r s t  of t h e  

bui lding-block u n i t s  of t h i s  n a t i o n a l  boos t e r  program w i l l  have 

become a v a i l a b l e .  Not u n t i l  t h e n  will t h e  s c i e n t i s t s  be a b l e  t o  

That program i s  a l r e a d y  being prosecuted with 

s t a r t  such second-generation experiments as  those  employing 

advanced meteoro logica l  and communications devices  and t h e  

astronomical  t e l e scope  i n  space.  

make such improved boos te r  c a p a b i l i t i e s  a v a i l a b l e  e a r l i e r ,  we 

would do it. 

If we knew of a b e t t e r  way t o  



Concurrently wi th  t h e  development o f  adequate boos t e r s ,  t h e r e  

must be c a r r i e d  on very  s u b s t a n t i a l  improvement of our  space tech-  

nology c a p a b i l i t i e s .  We must, f o r  example, l e a r n  how t o  provide 

a s t a b l e  space p la t form f o r  t h e  astronomical  t e l e scope .  We must 

provide power sources  t h a t  w i l l  ope ra t e ,  f o r  long time per iods ,  

both t h e  da ta -ga ther ing  ins t rumenta t ion  we  send i n t o  space,  and 

a l s o  t h e  t e l eme t ry  equipment t h a t  sends t h e  d a t a  back t o  e a r t h .  

Packaging of t h e  ins t rumenta t ion ,  power supp l i e s ,  t e l eme t ry  

equipment and t h e  l i k e ,  i n t o  a payload sys t em which can be mated 

t o  t h e  veh ic l e  a v a i l a b l e  f o r  t h e  experiment r e q u i r e s  t h a t  o u r  

n a t i o n a l  capac i ty  f o r  t h i s  kind of s e r v i c e  be enlarged.  

groups with d i r e c t  experience i n  payload packaging inc lude  t h e  

J e t  Propuls ion Laboratory and t h e  Vanguard group wi th in  NASA, 

and a l s o  t h e  Space Technology Labora tor ies  and t h e  Army B a l l i s t i c  

M i s s i l e  Agency. There a r e ,  i n  a d d i t i o n ,  a number of i n d u s t r i a l  

o rgan iza t ions  with t h e  necessary  b a s i c  c a p a b i l i t i e s  and it i s  

planned t.0 encourage p a r t i c i p a t i o n  i n  t h i s  work by t h e s e  l a t t e r  

groups e 

Presen t ly ,  

Data-handling f o r  t h e  s a t e l l i t e  and probe ope ra t ions  now 

planned i s  s t i l l  another  aspec t  of t h e  t o t a l  problem. We must be 

prepared t o  b r ing  back t o  a c e n t r a l  d i s t r i b u t i o n  po in t  a l l  t h e  

r eco rds  c o l l e c t e d  by t h e  world-wide n e t  of s t a t i o n s ,  and t h e r e  

t o  make u s e f u l  copies  of t h e  magnetic t a p e s  o r  o s c i l l o g r a p h  

r eco rds  for d i s t r i b u t i o n  t o  t h e  i n d i v i d u a l  experimenters  f o r  

a n a l y s i s ,  
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Already, t h e  number of  s a t e l l i t e s  and probes r equ i r ed  f o r  

t h e  present ly-planned space sc i ences  programs i s  f a r  l a r g e r  t h a n  

was a n t i c i p a t e d ,  even a few months ago, b y  t h o s e  concerned wi th  

t r a c k i n g  and t e l e m e t r y  r ecep t ion .  

and probes t h a t  soon w i l l  be t r a v e l i n g  a c r o s s  t h e  heavens w i l l  

t a x  our  o p e r a t i o n a l  f a c i l i t i e s  t o  t h e  utmost. 

The i n t e n s i v e  e f f o r t s  w e  a r e  now making t o  b u i l d  up our  

Keeping t r a c k  o f  t h e  s a t e l l i t e s  

t r a c k i n g  and t e l eme t ry - recep t ion  c a p a b i l i t i e s  a r e  designed t o  

enable  us  t o  keep pace with t h e s e  expanding requirements .  

I n  planning t h e  Nat ional  space sc i ences  program, a major 

d i f f i c u l t y  has  been t o  devise  experiments w i t h i n  t h e  c r i t i c a l  

weight and s i z e  l i m i t a t i o n s  imposed by our  p re sen t  a b i l i t y  t o  

send only  very small  payloads i n t o  space.  

w i l l  be doing with t h e s e  present ly-scheduled 30 s a t e l l i t e s  and 

probes might be c a l l e d  f i r s t - g e n e r a t i o n  space experiments.  

The work t h e  s c i e n t i s t s  

In t h e  development o f  t h i s  program, NASA has been m a t e r i a l l y  

a s s i s t e d  by advice from t h e  Space Science Board of t h e  Nat ional  

Academy of  Sciences and a l s o  from o t h e r  s p e c i a l i s t s  and e x p e r t s  

i n  t h e  s c i e n t i f i c  community. I n  t h e  conduct of  ou r  s a t e l l i t e  

and space probe experiments,  we s h a l l  have broad p a r t i c i p a t i o n  

by t h e  s c i e n t i f i c  community and i n d u s t r y ,  a s  we l l  a s  by o t h e r  

agenc ie s  of  t h e  Government, e s p e c i a l l y  i n  t h e  p r e p a r a t i o n  o f  t h e  

instrumentation-payloads. We expect a l s o  t o  achieve a beginning 

measure of  p a r t i c i p a t i o n  by t h e  i n t e r n a t i o n a l  s c i e n t i f i c  community, 

working with t h e  Committee on Space Research (COSPAR) of  t h e  I n t e r -  

n a t i o n a l  Council of  S c i e n t i f i c  Unions. 
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The space sc i ences  program as  p r e s e n t l y  s t r u c t u r e d  w i l l  be 

sub jec t  t o  cont inuing review, ampl i f i ca t ion ,  and modi f ica t ion .  

F o r  convenience, t h a  program has  been d iv ided  i n t o  s e v e r a l  a r e a s  

of  i n t e r e s t ,  i nc lud ing  atmospheres, ionospheres ,  e n e r g e t i c  p a r t i -  

c l e s ,  e l e c t r i c  and  magnetic f i e l d s ,  g r a v i t a t i o n a l  f i e l d s ,  a s t r o -  

nomy, and bio-sciences.  There w i l l  be, of  course,  cons ide rab le  

ove r l ap  among t h e  d i f f e r e n t  a r e a s ,  and s tudy  of  t h e s e  va r ious  

i n t e r - r e l a t i o n s h i p s  w i l l  be an important  p a r t  of t h e  program. 

The v e h i c l e s  t o  be used i n  performing t h e  programmed space 

sc i ences  experiments about 1 5  s a t e l l i t e s  and probes i n  ca lendar  

1959 and as many more i n  ca lendar  1960. It i s  intended a l s o  t o  

use some 40 sounding r o c k e t s  i n  ca lendar  1959 and about a hundred 

i n  1960. These a re  planning f i g u r e s  - t hey  may change t o  some 

ex ten t  - but t hey  m e  of  t h e  r i g h t  o r d e r  o f  ma-lnitude. 

La te r  p r e s e n t a t i o n s  by N A S A  s ta f f  w i l l  provide more d e t a i l  

a b m t  t h e s e  programs a r d ,  of  course,  abcut  o t h e r  a c t i v i t i e s  

planned f o r  f i s c a l  1960 and t h e  remainder of  t h e  cu r ren t  f i s c a l  

year .  

Now, I want t o  d i s c u s s  b r i e f l y  c e r t a i n  a s p e c t s  o f  ou r  per- 

sonnel  and f a c i l i t i e s  planriing which a r e  fundamental t o  our  

ope ra t ions .  

As I haves t a t ed  before ,  one of t h e  g r e a t  a s s e t s  of NASA i n  

t h e s e  format ive  months has  bsen t h e  s t a f f  of n e a r l y  e,OOO sei- 

e n t i s t s ,  engineer ing  and suppor t ing  personnel ,  t h e  $350,000,000 

va lue  of t h e  firest of r e sea rch  f a c i l i t i e s  and t h e  comprehensive 
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f l i g h t  r e sea rch  programs t h a t  we i n h e r i t e d  from t h e  Nat ional  

Advisory Committee f o r  ae ronau t i c s .  The record  p l a i n l y  shows 

t h e r e  i s n ' t  an a i r p l a n e  f l y i n g  today t h a t  doesn' t  r e f l e c t  i n  

many important  ways t h e  good r e s u l t s  of NACA r e sea rch .  The same 

can be s a i d  f o r  our  m i s s i l e s .  

For t h e  p a s t  s e v e r a l  yea r s  - before  es tab l i shment  of NASA - 
t h e  r e s e a r c h  programs a t  t h e  NACA i n s t a l l a t i o n s  were being 

o r i e n t e d  i n c r e a s i n g l y  t o  problems of space f l i g h t .  This  r e -  

o r i e n t a t i o n  i s  being extended, and we in t end  t o  do every th ing  

p o s s i b l e  t o  a s su re  t h a t  t h e s e  r e s e a r c h  c e n t e r s  cont inue t o  per- 

form work of g r e a t  value.  On t h e  o t h e r  hand, we must be v i g i l a n t  

in assu r ing  t h a t  t h e s e  same g r e a t  c e n t e r s  program an adequate 

amount of  r e sea rch  and development t o  support  t h e  r a p i d l y  changing 

ae ronau t i c s  i n d u s t r y  - both m i l i t a r y  and c i v i l i a n .  One v i t a l l y  

important a c t i o n  w i l l  be t o  provide t h e  modern r e sea rch  f a c i l i t i e s  

r e q u i r e d ,  and w e  have budgeted $20,t300,000 i n  f i s c a l  1960 f o r  t h i s  

purpose. Looking t o  t h e  f u t u r e ,  it may be expected t h a t  t h e  

annual expense of maintaining t h e  necessary  t o p  q u a l i t y  of t h e  

r e sea rch  equipment w i l l  be a s  high o r  even higher .  

A t  t h e  present  t ime,  we p l an  no enlargement of  s t a f f  a t  t h e  

former N A C A  r e sea rch  c e n t e r s .  The expansion of NASA e f f o r t ,  in- 

c luding deep involvement i n  such r e sea rch ,  development and oper- 

a t i o n a l  a r e a s  a s  e l e c t r o n i c s ,  guidance, rocke t  systems, e t c . ,  i s  

being accomplished elsewhere both  by t h e  a c q u i s i t i o n  of  a going 

concern, t h e  J e t  Propuls ion Laboratory,  opera ted  by t h e  C a l i f o r n i a  
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I n s t i t u t e  of Technology, and by t h e  development of a d d i t i o n a l  i n -  

house c a p a b i l i t y  a t  t h e  new NASA Space P r o j e c t s  Center.  

With t h e  a c q u i s i t i o n  o f  t h e  J e t  Propuls ion Laboratory,  NASA 

obta ined  a h igh  o r d e r  of  competence i n  e l e c t r o n i c s ,  guidance, 

p ropuls ion ,  systems a n a l y s i s ,  and i n  t r a c k i n g  and t e l eme t ry .  

Work i s  s t i l l  i n  p rogres s  t h e r e  on t h e  Army's Sergeant  miss i le ,  

bu t  by  J u l y  1 of next  year ,  t h i s  p r o j e c t  w i l l  have been phased 

o u t ,  and t h e  e n t i r e  2300-man JPL  o r g a n i z a t i o n  w i l l  be working 

f u l l - t i m e  on NASA space programs. 

NASA does r e q u i r e ,  however, t h e  a d d i t i o n a l  c a p a b i l i t y  t o  

accomplish t h e  necessary  assembly and ground t e s t  of space vehi- 

c l e  systems, and a l s o  t o  supe rv i se  t h e  subsequent launching 

ope ra t ions .  

t h i s  c a p a b i l i t y  l a s t  October, t o g e t h e r  w i t h  t h e  s e r v i c e s  of  a 

h i g h l y  competent engineer ing  and des ign  group t h a t  could become 

an i n t e g r a l  p a r t  of ou r  o r g a n i z a t i o n  i n  t h e  p lanning  and exe- 

c u t i n g  both s h o r t  and long-range programs i n  t h e  development of  

b o o s t e r s  and v e h i c u l a r  systems, when we sought t h e  t r a n s f e r  t o  

NASA o f  a p o r t i o n  o f  t h e  Army B a l l i s t i c  Missile Agency a t  

Hun t sv i l l e ,  Alabama. 

We had hoped, a s  I have p rev ious ly  s a i d ,  t o  o b t a i n  

A s  I t o l d  your Committee l a s t  month, t h e  Department o f  

Defense f e l t  unable t o  agree t o  t h e  t r a n s f e r .  I n s t e a d ,  arrange-  

ments were made f o r  t h e  Army t o  be "completely responsive" t o  

ou r  r e q u e s t s  f o r  t h e  performance of such work as we d e s i r e  and 

which t h e  Army f e e l s  can be done without  i n t e r f e r e n c e  t o  i t s  
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m i l i t a r y  s u b j e c t s .  This  arrangement w i l l  be re-examined dur ing  

t h e  c u r r e n t  year ;  meantime, t h e  Army has  given every assurance  of 

a n  e a r n e s t  d e s i r e  t o  cooperate ,  and we in tend  t o  make t h e  f u l l e s t  

use p o s s i b l e ,  under t h e s e  circumstances,  of  t h e  ABMA c a p a b i l i t i e s .  

NASA a l s o  acquired from t h e  Navy, on October 1, t h e  Vanguard 

Group, headed by D r .  John P a  Hagen, t o g e t h e r  with 25 persons from 

o t h e r  d i v i s i o n s  of  t h e  Naval Research Laboratory who had spent  

s u b s t a n t i a l l y  f u l l  t ime i n  support  o f  t h i s  p r o j e c t ,  a t o t a l  of  

158 i n d i v i d u a l s .  These Vanguard p r o j e c t  people t r a n s f e r r e d  t o  

NASA s o  t h e y  could cont inue t o  work on t h i s  and f u t u r e  space 

sc ience  programs. 

T h i s  group, beginning i n  1955, had produced i n  a very sho r t  

time a s a t e l l i t e  launching veh ic l e  t h a t  incorporated much i n  t h e  

way o f  advanced design.  I t s  e a r l y  f l i g h t  experience was sub- 

s t a n t i a l l y  t h e  same a s  t h a t  o f  o t h e r  m i s s i l e s ,  whose f a i l u r e s  and 

successes  were not  made publ ic .  P r i o r  t o  Tuesday o f  t h i s  week, 

I had t o l d  Admiral Rawson Bennett, Chief of  Naval Research, and 

Capt. P. H. Horn, commandant of t h e  Naval Research Laboratory,  

t h a t  we i n  NASA were f u l l y  convinced o f  t h e  inhe ren t  v a l i d i t y  o f  

t h e  Vanguard p r o j e c t .  And, when we took over  October 1, NASA d i d  

i t s  utmost t o  h e l p  t h e  Vanguard P ro jec t  Group i n  t h e i r  work. 

What happened a t  10~55 t h e  morning o f  t h e  1 6 t h  a t  Cape Canaveral 

j u s t i f i e d  our confidence and our  e f f o r t .  

Perhaps even more important ,  Vanguard's i n j e c t i n g  i n t o  o r b i t  

o f  t h e  cloud-cover experiment prepared by t h e  UeS. Army S igna l  
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Research and Development Laboratory a t  For t  Monmouth, N.  J. ,  

marked t h e  beginning of  what may we l l  become a new day i n  weather 

f o r e c a s t i n g  -- it was j u s t  a f irst  s t e p ,  bu t  it was a s t e p  of 

very  g r e a t  s i g n i f i c a n c e .  I am su re  t h a t  D r .  John Hagen and h i s  

very  competent people w i l l  cont inue t o  be employed t o  good pur- 

pose with even broader  scope t h a n  i n  t h e  p a s t .  

To r e c a p i t u t a t e ,  NASA p r e f e r s  t o  keep i t s  own o rgan iza t ion  

a s  small  a s  i s  poss ib l e ,  c o n s i s t e n t  with performance of i t s  

missions.  Using t h e  NACA personnel  complement a t  t h e  beginning 

o f  f i s c a l  1959 o f  7,892 a s  a frame of r e fe rence ,  we expect  t o  

count 8,961 employes on J u l y  1, 1959, and 9,988 one year  l a t e r .  

If, however, our  experience demonstrates t h e  n e c e s s i t y  f o r  u s  t o  

develop from s c r a t c h  t h e  in-house c a p a b i l i t i e s  w e  have hoped t o  

acqu i r e  from ABMA, t hen  we w i l l  need t o  en la rge  our  personnel  

complement by a s  much a s  2,500 employes, and of course,  w i l l  have 

t o  provide t h e  new f a c i l i t i e s  needed f o r  t h e i r  use.  

The f i s c a l  1959 supplemental e s t ima te  of  $48,354,000 i n c l u d e s  

$3,354,000 f o r  s a l a r i e s  and expenses. 

c o s t  of t h e  s a l a r y  i n c r e a s e s  provided f o r  by t h e  C l a s s i f i e d  Pay 

Act of 1958, and does not  provide f o r  a d d i t i o n a l  p o s i t i o n s .  

This  item i s  t o  cover t h e  

The $20,750,000 i n  t h e  supplemental e s t ima te  f o r  Research 

and Development i s  e n t i r e l y  earmarked f o r  ou r  manned space 

f l i g h t  program - Pro jec t  Mercury. It i s  apparent  t h a t  f u l l  

e x p l o i t a t i o n  o f  t h e  p o t e n t i a l i t i e s  of  space f l i g h t  f o r  t h e  bene- 

f i t  of  mankind w i l l  be cont ingent  upon t h e  development of  
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p r a c t i c a l  c a p a b i l i t i e s  f o r  ope ra t ing  manned space v e h i c l e s o  The 

a d d i t i o n a l  funds  we a r e  r eques t ing  f o r  P ro jec t  Mercury a r e  t o  

permit u s  t o  progress  a s  r a p i d l y  a s  p o s s i b l e  i n  t h i s  e f f o r t  t o  

prove our  a b i l i t y  t o  send man i n t o  o r b i t a l  f l i g h t  and r e t u r n  him 

s a f e l y  t o  e a r t h .  

The remainder of t h e  ‘59 Supplemental Request c o n s i s t s  of 

$24,250,000, of  which t h e  sum o f  Qb9,000,000 i s  requi red  f o r  new 

f a c i l i t i e s ,  improvements t o  e x i s t i n g  f a c i l i t i e s ,  and about 70 

a c r e s  o f  l and ,  f o r  t h e  J e t  Propuls ion Laboratory; $12,050,000 f o r  

new t r a c k i n g  f a c i l i t i e s  which w i l l  be a p a r t  o f  t h e  n a t i o n a l  

space t r a c k i n g  system, and $3,200,000 f o r  propulsion-development 

f a c i l i t i e s  t o  be used i n  t e s t i n g  o f  t h e  1 -14  m i l l i o n  pound t h r u s t ,  

s i n g l e  chamber rocke t  engine.  

The J P L  money i n  l a r g e  p a r t  i s  t o  permit r e l o c a t i o n  of  

v a r i o u s  rocke t  t e s t  f a c i l i t i e s  and r e l a t e d  equipment t o  a non- 

hazardous l o c a t i o n  where s a f e t y  code s t anda rds  can be met. A t  

t h e  pr-”ssent t ime,  a l l  bu t  10 of  t h e  92 f a c i l i t i e s  on t h e  labora-  

t o r y  s i t e  i n  Pasadena a r e  non-comforming, and consequently t o  

make necessary modi f ica t ions  t o  e x i s t i n g  f a c i l i t i e s  t o  meet 

changing requirements  would involve  u s  i n  major a l t e r a t i o n s  t o  

b r i n g  t h e  i n s t a l l a t i o n  up t o  “codett. The necessary land  acqui- 

s i t i o n  will cos t  $375,000 Reloca t ion  of u t i l i t i e s  w i l l  t o t a l  

$2,775,200, and of t e s t  f a c i l i t i e s  $1,931,800. Modernization of 

suppopt f a c i l i t i e s  w i l l  cos t  $2,255,000, and necessary new f a c i l -  

i t i e s  w i l l  cos t  $1,4.88,000 p l u s  $175,000 f o r  a new s u b s t a t i o n  and 

t ransformer  pade 
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The $12,050,000 requested f o r  t r a c k i n g  f a c i l i t i e s  i s  needed 

now, because o f  t h e  long l e a d  times of  much of t h e  e l e c t r o n i c  

gea r .  

es tab l i shment  o f  f o u r  new s t a t i o n s ,  l oca t ed  i n  Alaska, c o n t i n e n t a l  

U.  S., Newfoundland, and Europe, t o g e t h e r  wi th  i n s t a l l a t i o n s  of  

improved equipment a t  o t h e r  s t a t i o n s ,  w i l l  cos t  $3,300,000. 

s t a l l a t i o n s  of  r a d a r  d i shes  i n  A u s t r a l i a  and South  Afr ica  w i l l ,  

when t i e d  t o  t h e  NASA-JPL s t a t i o n  a t  Goldstone, Ca l i f . ,  enable  

t h e  t r a c k i n g  of  probes sen t  deep i n t o  space.  

permit i n i t i a t i o n  o f  t h e  procurement of t h e  long-lead-time b a s i c  

p r e c i s i o n  r a d a r  systems. 

c i s i o n  r a d a r  a c q u i s i t i o n ,  t r a c k i n g ,  communications, and assoc i -  

a t e d  systems, a t  a l o c a t i o n  i n  Southern Texas, f o r  use t r a c k i n g  

t h e  mid-course r e -en t ry  and landing  of P ro jec t  Mercury o r b i t a l  

capsules .  

Extension of  t h e  Mini t rack e l e c t r o n i c  t r a c k i n g  system by 

In- 

The $3,500,000 w i l l  

The remaining $5,250,000 i s  f o r  pre- 

To make t h i s  p i c t u r e  complete, I would l i k e  t o  speak very 

b r i e f l y  about our budget r eques t  f o r  FY 1960 and t o  make a f e w  

remarks about t h e  f u t u r e  c o s t s  o f  t h e s e  ope ra t ions .  The NASA 

budget e s t ima tes  f o r  f i s c a l  1960 t o t a l  $485,300,000. 

clude i n c r e a s e s  i n  t h e  s a l a r i e s  and expenses and cons t ruc t ion  

and equipment i t ems  of  $11,330,000 and $/?3,800,000, r e s p e c t i v e l y ,  

a s  compared t o  t.he same c a t e g o r i e s  i n  t h e  f i s c a l  1959 appropria-  

t i o n s .  The Research and development r e q u e s t ,  f o r  $333,070,000, 

i s  an i n c r e a s e  of $129,460,468 over  f i s c a l  1959. 
w i l l ,  o f  course,  be d iscussed  i n  d e t a i l  by o t h e r s  of t h e  NASA 

s ta f f  a t  an  appropr i a t e  t ime.  

They in-  

These r e q u e s t s  



- 11 - 

The poin t  I want t o  make a t  t h i s  time i s  t h a t  t h e s e  i n c r e a s e s  

r ep resen t  t h e  a c c e l e r a t e d  l e v e l  o f  space e f f o r t  which w e  b e l i e v e  

we can j u s t i f y  a t  t h i s  t i m e .  I emphasize, a t  t h i s  t ime, because 

w e  a r e  now i n  t h e  formative s t a g e s  of  one of t h e  most cha l lenging  

programs ever  undertaken by t h e  United S t a t e s .  The budget w e  have 

reques ted  i s  what we need t o  do our  job a t  p re sen t .  We shal1,of  

course,  c a r r y  on a cont inuing,  i n t e n s i v e  review, not  on ly  of our  

p r e s e n t l y  scheduled programs, bu t  also of what w e  should o r  could 

be doing i n  a d d i t i o n .  

I should probably add t h e  comment t h a t ,  i n  my opinion,  t h i s  

i s  t h e  l a s t  t ime t h a t ,  a t  l e a s t  i n  t h e  fo re seeab le  f u t u r e ,  NASA 

w i l l  be r eques t ing  a budget of  one-half b i l l i o n  d o l l a r s .  If 

anything,  t h e  l e v e l  of our  space e f f o r t  today i s  minimal i f  we 

a r e  t o  reach our g o a l s  a s  promptly as  w e  must. I n  t h e s e  e a r l y  

stages o f  organiz ing ,  and planning,  and beginning our  programs, 

however, t h e r e  are d e f i n i t e  l i m i t s  t o  t h e  sums of money we can 

u s e f u l l y  spend 

Today, w e  a r e  making t h e  down payments on programs t h a t ,  

i n e v i t a b l y ,  w i l l  c o s t  very  much more i n  t h e  yea r s  ahead. P ro jec t  

Mercury i s  budgeted a t  $37,661,200 i n  f i s c a l  ' 5 9 ;  we a r e  asking 

f o r  $20,750,000 i n  supplemental funds.  

Mercury i s  $70,000,000, and before we have completed t h i s  f irst  

U .  S. e f f o r t  t o  put man i n t o  space,  t h e  b i l l  w i l l  have exceeded 

The 1960 c o s t  of  P ro jec t  

$200,000,000 . 
The 1-14 million-pound-thrust  engine i s  a $12,000,000 item 

i n  t h e  59 budget; i t s  c o s t  i n c r e a s e s  t o  $30,200,000 i n  t h e  1960 
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budget. 

a s t a t e  of u se fu lness ,  t h e  cos t  w i l l  have exceeded ~200,000,000. 

Everytime one of t h e s e  g i a n t  boos t e r s  i s  used t o  send many t o n s  

of  payload i n t o  space,  we w i l l  be spending inore than  $20,000,000. 

I don't  want t o  be labor  t h e  poin t ,bu t  I need t o  c i t e  one f i n a l  

f i g u r e ,  t h e  cos t  of  t h e  n a t i o n a l  boos t e r  program, t o  provide t h e  

bu i ld ing  block u n i t s  of b a s i c  rocke t  motors needed f o r  our  space 

programs, w i l l  exceed $2,000,000,000, i n  my opinion.  

Before t h i s  single-chamber boos te r  has  been brought t o  

These a r e  f a c t s  t h a t  must be considered now. The cos t  of our  

space programs w i l l  cont inue,  year  a f t e r  year ,  and it w i l l  i n -  

c r ease ,  year  by year .  

I couldn ' t  begin t o  say  p r e c i s e l y  what t h e  pay-offs  w i l l  be, 

o r  how soon t h e y  w i l l  be r e a l i z e d .  

near  f u t u r e ,  s a t e l l i t e s  w i l l  be widely used i n  meteorology -- w i t -  

ness  t h e  Vanguard 11 cloud-cover experiment -- and i n  world-wide 

communications. Experts  i n  t h o s e  f i e l d s  have es t imated  t h a t  t h e  

va lue  of such advances w i l l  be counted i n  t h e  b i l l i o n s  of  d o l l a r s .  

Very g r e a t  a s  such r e t u r n s  w i l l  be from our  work i n  space,  I have 

an  i n n e r  conv ic t ion  t h a t  i n  t h e  yea r s  t o  come, t h e r e  w i l l  be o t h e r  

g a i n s  from what w e  l e a r n  i n  space.  They w i l l  be ones we don ' t  

even dream of  today. They w i l l  be ones t h a t  w i l l  dwarf t h o s e  we 

can only  dimly see today. 

We expect t h a t  i n  t h e  r e l a t i v e l y  

, 


